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NEGLECT REPAIRS 



"WORKING FOR VICTORY" 

Packard manufacture* cable for m Hi- 
lary aircraft, tanks, trucks tractors, 
scout ears, barrage balloons, gun tUr- 
rots and bomb releases- 



GET A PACKARD 
CERTIFIED RE-WIRING 
CHECK-UP TODAY 



In these times, it’s every 
American's duty to keep 
fiis car in good repair. 
Don't let a neglected 
electrical system put 
your car out of action ■ 



Go to a Packard Certified Re-Wiring 
station, and let a trained mechanic check 
the wiring and electrical units For minor 
defects that might lead to serious trouble, 
lx’s the best possible protection against 
starring failure, poor gas mileage, sluggish 
performance, and costly replacements 
of electrical units that can be ruined by 
neglect, 

Packard Certified Re-Wiring stations have 
the proper checking instruments and tools 
to dq the job right. Mechanics are spe- 
cially trained in electrical service, and all 
necessary cable replacements are made 
with Packard cable — used in more than 
half of all new Cars sold. Packard Electric 

Division, General Motors Corporations 
Warren, Ohio, 



THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY 





h lO PROVIDE FOR THE COMMON DEFENSE, TO PROMOTE THE GENERAL WELFARE" 1 




Reykjavik off the port bow! 



V*DN[f.HT p somewhere at sea, a man stands on the 
* bridge of a. freighter with thp tifa hne of n ruitirm 
in his hands. 

He is straining his eyes fur sight of one of those 
islands which ere our country's first line of defense. 
To these islands mu at be transported huge quantities 
of munitions Find food. And the only answer is ships, 
ships, and more ships. 

How is America meeting this tremendous respon- 
sibility? Vemi' 11 get a Fair idea at such great factories 
as the Westinghouse plant where the machinery 
tp drive many of those supply ships is being built, 
or at the hues W=at5ngh«Lise-operated Maritime 
Commission plant which is now being creeled 
alongside it 

Th* Jf know how" thot works 24 hours a day 

There, in these factories* is a dramatic exampLe of 
how Westinghouse "know how" is doing a job For 
National Defense. 

What is this "blow how”? It is the ability to get 
things done in the best pnsrible way — I turned in 
building products for the general welfare and now 
used in building materials For the common dcFense. 

The same skill and ingenuity that are building 
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those turbines for the merchant fleet, not long ago 
built more efficient electric refrigerators and wash- 
ing machines. 

At 1 ? We Sling house Divisions, and in the plants 
of more tbnn 300 sub-contractors, our energies nr? 
almost exclusively concentrated on the creation of 
$4ao,DCH),[]0D worth of defense materials. It’s our 
way of speeding the day when our "know how” 
will be serving you agam — in the heme,, tilt farm, 
im4 the factory, 



Wfestinghouse 

Fop <h« Common Osteins 

Airijw -|jirr..Huk *b« Wnvy ship turbine* «id 

Bomb fu*** Lighting 

Seadrome iiahoikji Nil yd] Ordnance 

e^biprt^eit fnr ptnnc* Hencratori 

For The General Welfare 

SMit biabtios Electric Irena Generator* 

Mctttiil AIL:! BtarifsO KrTrayierH^rm Hulk-mi 

TAam Jjrfs menfiiin ouls iomt &/ lilt rwmjv JAaummff 
'4 IFririivfavw pradiKC*, 

WnlInghiiK FliElric £ Mmuhcluriii Co,, Pktliburaii, 

■ W- IVr.r.-K Miftgj,wfrirlttr C*. 



This On* 
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“W, 're backing them up * 



Marching right along with the armed 
forces of this country are thousands of 
telephone workers. 

Thcy T work side by side with the 
Army and Navy. Wherever the need 
is communications, you are likely to 
find tdeplione men and their trucks 
and materials. 



Day and night the order is for speed 
and more speed. 

They wear no uniform?, these tele- 
phone workers, but men in uniform 
know how much they are putting into 
the Nation’s biggest job. They sec it 
first-hand and dicy know it is first-rate. 
BELL TELEPHONE SYSTEM 



THE TELEPHONE HOUR [S BROADCAST liVERV MONDAY EVE HI ISO OVER THE M.B.O. kJ\.E> NETWORK 
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Make Your Car Do for the Duration 

T) EMEMB&R t ire fir s t jgffirid war? Automobiles tea 

1 ^ or three years eld sold above their original cost. 
It may happen again. You can’t buy a new car today, 
sa you’d better take Care of the old one so that it will 
last for the duration. An important article in the May 
issue tells you how to do it — what care the hearings 
require, whether it's economical la retard! the spark 
setting to use low-octane gasoline, how to nurse the 
tires and battery along for extra miles. City delivery 
trucks are expected to run a half million miles. Your 
car probably will, too, if you give it a chance. 

"The Marines Have Landed—” 

IT MAY be happening today — American bombers 
1 and cruisers attacking an island outpost of the 
enemy, swift “mosquito" boats darting in to clear 1 the 
shore, transports moving in close to send barges laden 
with artillery, 13- ton tanks on lighters, and fighting 
marines on amphibious tractors. Read “The Marines 
Have Landed, 11 a feature in next month's issue. 



Next Month 

TWANGING thousands of feet 
^ over enemy lines a ^blitz" 
photographer of the U. S. Army 
trips the shutter, and five minutes 
later his finished print is dropping 
down to held headquarters. In a 
Navy hospital three- dimension 
X-ray pictures are taken with an 
amazing new film that has depth, 
Walt Disney technicians "animate” 
Signal Corps slide films used to 
teach the new army aerial navi- 
gation, gunnery and military traf- 
fic control "They Shoot an Sight, 11 
a May feature, tells of the parts 
cameramen are playing in the war. 



Power for America 

T UST in time. Grand Coulee has 
* started its flow of power into 
the armament industries— and it is 
but one of 9G great new power 
projects. One third of the nation’s 
vaslly expanded aluminum capac- 
ity will he located in Washington 
this year, energized by Columbia 
river waters. Next month the Col- 
oroto section, with its eight pages 
of color, will be devoted to “More 
Power for America," the story of 
man’s greatest structure. 



Billions in Treasure 

''pHERE are billions in treasure 
1 at the bottom of the sea, wait- 
ing to be taken. Gold-laden ships 
of Spanish explorers, pirate ships 
of the Caribbean, and now the new 
crop of vessels that go down each 
day with rich war cargoes. Next 
month a famed explorer tells of a 
great post-war industry to be con- 
ducted by diving robots that hunt 
treasure a mile deep in the sea. 
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DOING A BIG JOB FOR 
YOU AND THE NATION 




MAKE TOUR CAR LAST LONGER 

N USING PYROIL EVERY MILE 1TOU DRIVE 

“Keep >ra railing r'MovisiE' metal ttiinjrs tree ted with Pyrail 
mpei- lubrication. fun better and Lnai longer, That applhu 
to Uw tnfltoJMuhila Jtotl and value now mure Shim 
lib pi.nn.ta CJir.rwpJiGLiC tho naCiryn v: k.Tr Pytyiti la uned on 
mncliiiu'tri miichine tuolu and pruductian cciaipmcnt. snare 
man, h-uijrb gild be nccuinplishiji, Jens h rental darn. prenter 

0 pCCJLti 0 IL ItfClj. In every JlILIi.'IYmiPIV [l|m iiiLfiirt lnHW-i 

performance r Jean trouble and repair . pristrccJon to iBpvinff 
parCH that menu* kin per uac-ful ear LLfe. 

Lrt PvfoII help you tttfike y&ur c*r Inal- Lunter. Take it to 
n. ar-rvien statinn pr go mgr today Tut 1 * t-WU BflSnute P.Vj-'jLI 
treatm ent. Learn at Unit ha ad -why ear owner* the world 
over '"wjuildp'S drive a mile witkiiui PyrijdlJ" It will ■nrs&t 
yini only n lew tenia. Only a few vun<« arc needed In 
r-nmhwHe and in fuel limb to start you on the rood to 
HiLfi-r eva ration sutrl letter preaervn tion oJ roar cor.. Medu* 
factored, and Giurniti'i.d by Pwail Company. W. V. Kidder, 
Founder, IA Fyredl Bldg.. L± Crowd, WSttamfin, IT, 3. A. 




r pytToTl company 

I U P Troll Uldg. r La Crmr, Wisnouds 



Send i tic Frtt imp-ertinl faet baiLr'i™ and lil.raLur» | 
Ihul lell me how le preserve the Online af my ear. I 

G Send details of plan f»r IliatrJhuleri. 1 




Address 



Citr ar T™«.,..,. .. I 

"KtIP 'EM HOLLIN*!" 



WH ERE-TO- BUY -IT INDEX 



Where nS moms and addrell AppMlf dicecHy undtr 
an llem. the pro duel is noh believed by vi to be 
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Super mercury lump speeds defense work 44 
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but here is one worry you can avoid 



W ITH taxes going up this year, you’ll 
wane other expenses to tome dawn I So 
take extra fare to avoid extra wear on your 
car's king pinSj tie rods, steering crank bear- 
jogs and other vital friction points that means 
costly repair bills when neglected I Play safe 
—with Marfak bumper-tu-bumper chassis lu- 
brication every 1*000 miles! 

Marfak is scientifically applied by cbart t not 
fey chance. It is super-tough , * * contains heavy- 
bodied oils . . . and resists wear-om, wash-out 
and squeeze -out! 

Do you want your car to “ride like new”? 
Do you want extra miles of quieter, smoother 
performance? Then never say "grease-job". 
Insist on Marfak dO-poinr Lubrication! At 
Texaco and other good dealers everywhere. 




TEXACO DEALERS 
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VHENse Bonk 
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(Continued from pt>Jc 4A) 
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LLLtEldUK r Ik. , *131 HoTCEUTriKri Avc., Chicago 
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Colnra-d smoke gLwes J O S .. 63 

J, flyirtg Wing' 1 mO^ol failed. 63 

" ' ' ' " "' ' 64 



Blackout hood for ti cod light 
Snow visor for rinr EDI 
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liiwnbtrC*. sti H, Mlctilcin Ate,. Chlc+HU 



, Kr» l'urk City 

Crease pump fills bearings 

Ahlberc Bemrtny Co , woo w. tltli St,. Chlcuio 



OWCMO 

Self-chcmirtg fil* 

Delta FJ.r-j, iEll James 3". . PluUdcLjibla. Fcane. 

Rotaling brush cleans borite. 

MuudeJ Him., Slate anil Madison, CbLcago 

luminous point used in blackout 

Spray in washer rinses clothes. 

AJioiCcr fliiu. Do.. Peoria, lb. 

Watchdogs nf Hie lots. 
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Model* dog* crash for nniH-.-, #1 
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InucHsId* con fin spray IS 
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:lwd.. dc Lamia. Mu, 
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FM and AI4 antenna..,.,..,. ............... 158 

TecJmiEal ApplItbEC CoirporDtlcn, LI E. LilEb 3t,_ Hew Yerh City 
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ALILsdcc Ml*. Da. r Atbsncc, Ohio 

ECon tinund to page 0A) 
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AN 

UNUSUAL 
TRUE STORY 

tt May Have a Tip 
for You 



"No, I can't talk to you. I am not interested in a cor- 
respondence course in Accounting and besides, I have n 
bowling date for tonight.” 

That'a what our representative heard one day two 
years ago from a bright young man, high school gradu- 
ate ;and bookkeeper for two years in a western. city. 
Let's call him Jim, although that isn't his ten l name. 

Just El mnnth or so before^ this same repro- 

sentid ive had enrolled far tin; vtiy suima teaming anulhcr 
young mnn (let's cilL him Pert) recently arrived from 
Europe and then working as an olhee boy in the same 
town at 315 a week, lie-rt worked OilSm3iaat=C^3ly» 
aggressively in his spam time on his study, 

A y car Liter our representative was asked, as they so 
often aru, to roccnnmond a successor to the chief account- 
ant nf Jim's company, a successor to the man under 
whom Jim worked. lie recommended Bert and Bert 
was hired— as Jim's boas and at a suSory considerably 
larger than Jim received, Four mouths later, Bert was 
made comptroller and auottlAT salary increase. 

A month later, Jim enrol led lor tlifl training which ha 
liad turned down a yisir before and he lus since had a 
salary raise. He bad hntin Ividly disappointed but he 
s aw the point. He dcdftd that he would not make the 
parne mistake twice, 

Art Unusual Story— Yes 

It doesn't often happen exactly an it did in this ease. 
But in essence it docs liappcn far more fresiuently than 
you suspect. 



For business, when it has an opening, looks first toita 
own present employees to see who ia ready and pre- 
pared for the job. But if, as so often happens, it finds no 
cue, thou it goes outside for the person it wants. 

Don't blame the employer. Nine tunes out of ten , ho 
would prefer a mnn or woman already experienced and 
familiar wish Company policies. and methods. But he 
knows that long,, loyal service in the job below may not 
bo enough— be must have trained ability for the 
position. 

Tktt’s why business watches its CmpSoy-ccsso eagerly 
■—to See wtio is ambitiously and systematically prepar- 
ing for promotion. Wc hear it over and over again — 
thus nolo of gratitude when we tell an employer (os wa 
do on request of any student") that some employee of his. 
ia training with us for better service to him. 

Con Tt Happen to YOU f 

There's only One my to be certain it cannot. That fa ta 
prepare; yourself for the jobs ahead — for the place yep 
want, cHher with your present company or some other. 
And quick action is particularly important in this 
critical period with so many changes and opporta nitl rt. 

Mailing the coupon below can ho y-tKir first step. It 
will bring to you— without cost or obligation — a free 
43-page booklet about the business field of your choice* 
telling of the opportunities and requirements and 
describing riLcc 1 proven qnd low cost training for success 
in that (ieliL Why not lake that first step now? 





LASALLE Extension University 

a Correspondence 

Dept. 464-R Chicago, Ilf. 

I do not want this to happen to raeai It did to Jim. 
Send mo youf free booklet on the field 1 ha'-P chec k ed 
below. 

B Higher A'CCOLmtdncy Q Expert Bookkt-epi n-p 
Fnrpminnhip fj End Uxtl-ji] Murm K^Eite Ji t 

Enfutlw MuiHflenmit nTrs-ffi^ MvnainnenE 

Law: Decree [ J H-*o,Ic:c.t¥LtjJj i-J j Jp 



Present PmWan 

A&tr&s ■ 



m 
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U. S. Government 
Urges Motorists to 
Protect Beau/y Four 
Times a Year 

★ 

S1M0NIZ SAVES FINISH 
ON “CAR VOU HAVE" 

Tosi vri]] probftti]y be driving yemr 
Cir 4 long tjjrit?. To preserve Ihe 
fLfiiah, SimanLi! And do it x In hi 
away! SLmoniz keeps weather, ditl, 

m mitlu rn and u Ltrd., Vsftlcl tays ItOjfi 

dulkny and deatroyLag tbe Lacquer 
and enamel, That is why Smcnis 
is iiecesspTy in make yout cat's 
bvavly last through this emergency. 



MOTORISTS WISE 

SIMONIZ 




(CanHnued from page 6A) 



A(t|uitahl| dial bait. , 159 

Walter L. Qcljntt Do.. &Hit W. Hs* bLvd. Lem flriiftlra, CSJ1.I. 
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Compact 30-wall portable- sound: Ifllim. _.1i0 
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Twin-lijrniahlt phana amplifier ISO 

Arthur H Hart, till Jind Avc., Bnr, FrancLEro, CiUf. 

Pawor I^IWlor decadfl 1*& 

ClDroslat MJ[ Ci., Inr., SB If. Saxtii Bt. r Brooklyn, H. Y. 

''Fly-weight" throe- way receiver 160 

RCA M»DiiJ*cLTJTliig Do., Inc-., CiundFA. H. J. 
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Northed pller jaws bold small (tarts 1T0 

Ch*m*ii ibeves pr6l«t tool* T20 

Countersink altered far brute or drill 123 

la stalling eyolats and rivals 128 

Cop it re nvt dean hoi* threads 136 

Vile aids in lifting metal r«flrig 136 

Thin panels marked by square 137 

Winding reel tar plumb bob 137 

Aid in culling m.fl luting . 144 

HOME IMPROVEMENTS 

Iky book hold* wfllbOard while nailing IDS 

Sealing storm sash , 1IH 



Removing putty from sash . tl ., H9 

Haw lo hang window be*;?* ISO 

HOUSEHOLD 

Solving home problems lDfl 

Cleaning-tissue dispensers „„ 104 

Cord hold -on screen door ...106 

Making old lowing machine portable 109 

Plant stand made from pipe - 113 

LAWN AND GARDEN 

Largo bush supported by stake . 102 

Rfrtkinp screen sift* dllt. _... 108 

Martin houses TT4 

Lawn seat from wagon wheel 121 

Anchored garden seat 12? 

OFFICE 

Desk pad hold! work at angle. 99 

Desk pigeonholes altered _-^_.llfl 

(CoAtlnvad >o page 10 A) 
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.-^ lpart0 n Vs-— 

r pento^^- . 

in at rJ^ r -' rfl[V ' 

* hr “ 3 Tii«w 

_-^— ■ "' J _.r ;3 ritf 1 

=«" ?°°X "•"'' 

KOe ptlOP paasj'tii ^ r ‘ 



*n«fc. rt " 

Soitw™ 1 * 1 * i T1 
ueccSfl ^ ^ 

„ In*. * hC ^ 

afford not to t 

Do IttodW" 
^ order to 
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Victory Program Moans Many ^Appamfments 

$1260 TO $2100 FIRST YEAR 



Railwny Portal oieirltn— Hl^iJ Cnffiet*— V' 1 .* . ' ’ " 

Clerks — Deputy tLS. Marjitutl — BnrJer Pii- X n , nl i™n- m iTiri™, Jr „ i* t.n* u.-ni. iin ,c s * 

irolnieii— P»n it incut <u W utluitjiui), D.C, r.»'r«*wu nis [ujoiwiiiiW a-iuii- ,„r iiw ncutfiAi ni**u,. *uu, 

— Get'. M-n iL Coupon ImuitiHacch— -1+*, na - m> ■ f * * ' w -l 

12 Paje Civil Serrice Book— FREE ' 

ISA POPULAR MECHANICS 



MEH-I6m50 

YOU ARE VITALLY HEEDED IN OUR 
NATIONAL VICTORY PROGRAM 



^ELECTRICITY 

IN 1Z WEEKS 

OH REAL MOTORS, GENERATOR ETC 

JM€faumcfL tywkZfa&w. inf 






OBRIEN 

JACOBSON 



7 Take First Step New 

"With (tie Potent Guide you will receive aim Prca a ’"Htsco-nd of 
I t«y#ttH&n H Fcit™ which *-111 enable you at once to calahiislh 

tin; dace Hit ymir invention, liCTuhti jihj fi]i> jianr T':Lt,rn( OJiyli- 

cadian. M'hil step carta ytiu nothing yet moy he- vital W yvuS“ 
HHjnKifW, RiWikomWh — in Patent Mutters, ACTION u IMPOR- 
TANT. Delay eiii Iba cuatly. Mail tin* Guispvn in an envelope, 
or Elite it an n. penny i>n»tcard MOW, 

Clarence A, O'Brien and Harvey EL Jacobson 



(jet Qlm 

FREE BOOK 

IMMEDIATELY MAIL COUPON TODAY! 



■'WflrtJiy of Your Trait " 1 
IbgidHti IhltmL AHnrm^ 
11-0 Adams E lidding 
Washington, D. C. 



'■Why I thought el Chat y**i* aim E" Haw many perecm* tirc-Te 9*Sd 
thnt, when they found Inter that HiHrtatHHlr vNe hmd thought of the 
eh. me Lhitifi. hail It patented, sold It, and were profiting from it? 
Toe many, usd to any. Th«M tiTirnft'iiTtnti/t did hdt know v.h B t to do 
About th^f invention*, in order tp protect nrid profit frnm them. 
Same thought elaborate ^<it , kihd Ittniiel* were necessary to Bee lire 
a si n c ■.-■ r i t at her* Felt their idea wasn't "worth much." They failed, 
tv- teqlizt that a jjihThI proctferil laveitiliin, piuo pruts pt, acikiai la 
becnrinji « Potent, and healing ft buyer or a (toad maThet. hare 
proved the secrets of success lor thousands of inventon:. 



Patent Guide Shows What To Do 



Get Expert 
PROTECT and 



SELL Your Invention 



Our ' TntcnE Guide for the Inventor" airBwem many important 
ii iM'-ilim mi enncarri inf? Patents that Lover, tan CHiiiatrm Gy ojtk. It tel In 
whet fur to, dctnclu, dmv i n kn ■ akctclin h etc, are nee cam ry to api'ly 
far a Patent : how hi protect your invention through dated and wit-, 
neSsed diBCluaure ; hijm- to da this AT ONCE to on fcK’jurd your 
riphtrs : b.-rrrv Patent Office Records can be cheeked to Hlr-termitna 
w-tothel* tlie fnveatluh Is probably liiilimLahk bvfi'LV Jllimr fees need 
6e paid ; dbciiaucfl cents involved. unit n practical way those can he 
paid or the application pjostmhcs. It lei In haw aetua IrtvstildK* H- 
swred rillNTiCHil l.iackSft(t; h'Vi*' many a I TO phi Inventions have proved 
In rpe cummer,: is 3 a-nociswcti : haw Patents cuvcriog ImpnivcHicntfl 
ilI:?h can he profitably utiLLicd and marketed ■ tel];. eyiUnllraB other 
fntft* i>F Interest, 



Why You Need Expert Assistance 



The Patent Lavra were enacted for your benefit In ftiv-c yim 
tiua far the features of your Luvootkici wihlcl, »n- Fatcnt-ribl 
thcec fiUitueafl niuat he l«*]|r anil Concisely wt forth in the I 
"cIuLhib, ,r Thia pkaee of the procedure in bp complex, that the ] , n.t( 
fJIrtne ndvijeM the Inventor to one a pc n eampotent Raft Stored Putt 
AttHirney. We enilntn In a large italf — «T#r>i|]y trained rculHt».i 
PDtotlt attcieneyfi — ij r H mthnei l — niprrienred ne«relu>i^ -- 

oervi 1 yuu. We hare been survLr t; inventors fur more than in 



CtAH^Ntf A. O'BRfEH AMD HARVEY E. JACOBSON 
etthUittl PillPt JEJI#fBi|s bihn Ike Uiiltd !lAa Rilinl DfliM 
11 -P Adami Bmildiflg, Washington., D. C. 

Pleone Bend me yuur diB-Pattr "Patent fiulily Toa tlio 
Inventor"' and your DpieClakly |ire|narcd "Rocnrd of 
InVenLLari" lurTi' h'RER Tills icqucat dues rot ohLI* 

glltl,- ti l HI. 



| Clly St* l*- \ 

L ( Picnao aritr vf print pLn Inly.] 
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Plastic ^Platte” Type Chair Weighs 20 Pounds 

I 01 l - *■-“ Jig design inspired by the flowing lines of 



modern aircraft, a plastic chair jcLst intro* .. ’ 
duced is built entirely without metal. The 
springy aims which support it are amber 
loops of transparent Plexiglas, the same 
plastic used in turrets and noses of bomber ^ 
planes. Two yards of blue velvet cover ll. 
The chairs weighs only £0 pounds. 



Talon ed Metal Clamp for Poultry t 
Replaces Skewers, Sewing 

To close up the slits of a roasting fowl 
after it has been stuffed, a metal poultry 



Collar Locks Bottle Top 

To discourage petty thievery, there is ft 
locking collar that fits most bullies de- 
signed with a wide lodge around the neck 
and corked with a glass stopper. The metf]I 
collar, locked with a key, must be removed 
in order that the stopper may be lifted, 



clip now on the market dots away with 
sewing or pinning with skewers. Simply^ 
gather together the two sides of the slit O 
opening, engage them with the clip so the 
talons take hold, and bring the metal pieces 1. 
together until they snap closed. 



WHEHt-TO-EUY-tt INDEX OF POPULAR INVENTIONS : 

PlflOie "plarfl" type chorr 

Ciilnrilri Oft, JlSp gAMAd AVA,. HtW YOfl 

Lacking cellar ter bn-rrl-r 

H*rJ EHL*W t>rp^.|L YfM f« Oft , MwUMtefllW ChdciBft 
Foirllry dip 
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How to Make YOUR Body 
Bring You FAME 

...Instead of SHAME! / / /nv^ 



T KMOW wltfit it HU16 id to have the hlnj of budy that 
Or course, ytHJ VMihliln't know it to liwk at me now, 
tioce jl *ktany weakling Who weicbed oolr ?T ILb,! [ vti 
to atrLp for muorU or m iiiLt^a^ fen a uwLm. I wims bog 
specimen of phy*Le.n] 4fq]t[iuiit that [ wo* cuitownlly aeCf- 
fiimacioua and emlnnmtd. And 3 IHl ou]y HALF- A LiV E, 

ISut tiller 1 diucnvereii the noerct that Im-nmi me into "The 
WciW! Most Perfectly Itovctuped Man/' And Turn- I’d like 
to prove to you that the *«irte gkyfllem can make » HEW 
MAH of YOU! 

What Dynamic Tendon Will Do 
For You 

t iflii't care ho™ 1 old -or ynisng yira arc or fiQW 
osbumed of your present physical condition you 
ntoJ 1 If you care limply Mine y-rnu? arm and 

fitJi. It I can, add SOLID MUSCLE to your hkepd 
- yea, on each arm Sn ihHihle-quich time] Oaly 
IS minutes a day— -rieht Iti yiwir own home — is 
nil the time [ ash of yen! And Ihci-eu no 
■CWl U 1 fall, 

I cut! bnuiihm runr JstH.ii£ldtTr. KATUItfth method, Only in ml act eg 
■ cronRlhL-n your back, di:nli..|i yimr ot Jour jpuru Limn diu Ly ia eiHiugli 
?*S. l *.I T !H«!* 1l,r AKftoa. INSIDE mw] to uww nniAilna rcauLLs 



OLITflllfh! r ran *dd inrhen i . 

put you a vlau-ILku jjrip, 

KO,kb tlumn Li-Jt* of 1HIUTS llllit uBd 
powerful. [ ClLU hIiixiL sw h : r-T-nR-l li 
into yn-ur old bukhuae, ^.ur-rimi 
lliope LIIOkj* 4jI ituiiH, half) saill r : i — r. 

jmiir horlj- HO lulL Of [K-p r ii|*iir und 
tml-bhxulrd vitnllty thut yea won't 
lrt-1 incrc't. nen ■ , HLim*lin lr p.mm*' 
lule. 1 1 :-t u. i :,:, m ,:K and that fray fea]- 
iHt Itotor* ] jjk-L tbrinmh wUh. yo-J 
I'll Iiiilw inijr Whole ffium- 
toed." 10 Jl Jil-m iihw. beautifuL aide ** 



'mk t.n.ton f 

UUL'J Ult V.Utl,. 

''Dynamic TunirtiHT' Th-iL'a Lite 
ticket! The^ldrmlciil natural ;:ic-thoil 

lardy Crom the ocrawnv. Bklnny-rtcit- 
ed wanklink I war. ill al I n mr ptoH- 
t-nt eUlW T rnlilL phydUiLa-l TliuuHuruIa 

of ether felln^r* nne becoming 

VAliFUB phyalCbl.--— 

I pi 



cl mijaeLer 

OnlylS Minutes 
A Day 

Kir '"SIb,' 1 ‘'nndB 1 ’ or '‘jviaj-lwa.'" 
Just toll nit wbum idu mill h.iiKii 
™"'», iiimeriml nnueJuH. At. pit 
Anri. Unbtyl (W nl, mr-v nrwl 7 

Ani yuu Hliikrt-wlniied. pcpknuT Pe 
r-ui.L hold bturk ,, :,:l lut others wutk 
off mth. ihe ptelLleai jLtLi, heat 
John, etc.! Tlinn. wnte Cur dulailjL 

rf. | tirrl 

liuululir, cun- 



i owlicQto or CD nbr.r[,|l n. 



.. dcvelap year strength U mouth 

‘'ftynsmle taniton, 1 ’ yon r.m LhUtk 

at irUfltlnl OitUdlu-muLrrB, Von 

Btmplv utlllie «,t DORMANT MUucIr- 
Itovrur in jmir ™-n hidy—U' Pitch LL 

Inerendc and muLLijiLy into r»|, nelld 
LtVK SlUiSCLb. 

My mrtlwtl — "Dviianiilc T*ii^^IW( , ' 



"Dyumlc famtorf' in «, entirely TALK V, 



— CSiyJ Sprint pialy 1 h 
n: m mi « dllj' lit yOUB cWil knm. 

KrUlii Oil: VUty bEjctL yim'll be 
my mellKid ol “Dyrtiiinto Y*r 

nf the djy — w.ilkiu*, to^iinp'aii^r] 
lu 111 'll. I P MUBC1E ujhI VI- 



AND STftEMSTH“ 



In ll. I tjdk In rail In HE^i K lir-(mm-lAn-Ml,BiiL- 
det l/npiuip-r. Pricked with intlAtnUCtojiL plc- 
turm nj myeell And pupil s^—Teiitiwj tv ho lnj- 
Cumn KltW M F:M In <tT>pn«th. my WAy. Let 
htfM jdx'ivr you vrkiL E liu3|H>d TH KM rtf, See 
what 1 rna Uo for VOU: For a real thrill, rend tor tom 
Link Endny, AT OktT. ttNAHLEB ATLAS, Oept 5-S; 
ttri bit 2;ird 4tm(, hi’ew Turk, Ik h. 
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For Beginners 

or Experts 

TTrlrivnin-i-ira ran urnLeratn nd 
every “uril. by welL konwo 

eniiLnctn. ]'?n J.iitr iuiHlPrri- 
Ifc'iT, wuh1imi,i|h ■ : -. 1 bl> cllinr. 
ever ItHKD impea buufliDdi <i£ 
blue prints fbuJlJI : l i l 1 1 dlo- 
(truciiHi nmi;irve mr* h>ui£ 
(iTiimrn Job In merbaii^A.1 
llnra. dem Inn 11) ilaj'if IrMi 
umr II yiiu einlt ctuiioq Iie,- 
njiHilulelj'- 



BOOKS SENT FREE! 



pmr 1 * calnnlts a iUy wlUi L« 

UN Jj L]t HOOkH en .14 EiPv |i;i ry 

i-sjii Jut a Bot'il drolling jab. lirfilc- 
I iriMii mopJL s:raluoc-ljr.oa Ui Isn- 

E i-.i r - : 1 1 1 " L- 1 1 r ■ 1 1 1 1 ■ ■ n; pJiidJ. A Fie? Itl 

Uniel Dalit f:i t h v I : U i y fur lieyhincra. 
Snr nsrai rnltb cnlj , 1 fmtoininr octioo]- 
biE-. Dcarutw jiH.nni [iraetlfc, PLUS 
KKCILKE^HINO. tnndv iw arid 
rJetr. AIH) jiaflft* on Ion I dralyn. over 
JOQ IMS-™ mn m+i:'lilne ilertih. |fi- 
eluiJea mwclai vnJcrit* eb U uetfHbi; 
rviitlnf wllli/iVCfriiXictLiil (trod no- 
tion liluera-lnw, Mine 2 & ,J x 30 ,, 1 oa 
w.CI *s iiuuaClon anil lumrcr at-Kta. 



Big Field * Big Demand » Big Piy 



Comitcteal ilnrEEni’n arc mxcnllT needed In *11 Tn&dtJfnCUU'Ibi: HiWfl 
' in :■ - n ,-•« JUKI 1 1 , 1 ■ i i ■ Hi 

pRAFTflHEM Have ooou cHAisfUEH Foil advahce. 
MUST, llrariris, f:.!i-l!i:i: int ™.«r:i i-.inv : ■ l> :n n - ..:i in. i.i-ai. 
flulrhl y with ibe*t tnwM W W iI &dl|.niii ft* u hi ana a « fbr # 

JT A Utafi CMLHJilup wH-tt- flow W alt JsyjTT & £Ms T1 
U. /iVd liB* Fpriflji ciif.l n,r +J ni/fl n*, Jf 

AMERICAN TECH HIC AL SOCIETY 



Pubtiihir)-n«m»jtudy C«unei 






iKifly, D-rpf. D4A% Bpm M 
■Tfiui'imii Niw tfbluiTH iisof ' 'J]n 

■Sk ;rt r na^ J ^sgiiTtii 
1 ■ ■■ ■ ■ • 



rtiift 

c.'i', TJ.'i'iy I'mrn h ™ ti riL^nSr £tirTff£™ 

Ih*. M'J Itvkldv i.kmulUrF thira»U<rli4ciit, 








■ — Train d+ Homo jjt Yaar Sparn T fme 

The fjjK-lm iinFr llold of Art offon eanmtrtSil epperiunLil*' 
la iyieii anil mum. COMMERCIAL ART. GA RTO Dm R G . 
ILLUSTRATING ? il in me ivnpltia tanrii:-. TlVu- Ah'i 1 
OI TTITR JnutiLlhiL Ltarn tu ibrjw ilAp-ha-ilrp, Ttj 1 11 1-..1 
ArllilF 1^9 rnnnlik ef er.rnina $3D. $9iD. ITS 1 Vi ttk. 'iVtIih 
i^laj In 1 Tul] Inrat-rnsii |«i In KllKii HIXJH. "At! far 
JTensiira and 1'iollc. '' Ka cbljcuLlan. — atila aja. 
WASHINGTON SCHOOL 4P ART, Stuitin 121 A 
1 Hi — 15th SL, H. W. WASHINGTON, D. C. 
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POPULAR MECHANICS 




PATENTS SELL m 



INVENTION 




urc checked to set what ether inventors may have 
done along the jsame [Lite; him- KornesuccoBd'urmveji- 
tore. hare acc-nred financial backing; simple ways to 
contact manufttc turera ; ami many other pointa. 

44 Years in the Business 

of Helping Inventors 

Tin* w urli I need*, tan use and w iJ L pay for practical, 
usef ul inventiona. Manufacture™ are on the alert for 
new artidei5 f or improvements that will help them Ln- 
ereaae sate.H. Maybe yon have one. Maybe not. Them 
books will help yon in deciding that. From that 
standpoint alone, they ah; Valuable. 

For more than 44 yeans, it has been our buninaas. to 
help i n venlorb , We answer your q nest ions and supply 
H’ontplete information about Fa tent procedure, mata, 
sdepn to take, kind of sketch or model needed, ami 
much more. Our ?taJT is made up of experienced 
Registered Patent Attorneys* Draf tsmen. ISearcbsni. 
Fees are reasonable — deferred payments arranged. 
Whether your idea is larpe or small, finished or still 
La the rough stage, you should have the Facts both 
about Patenting and Selling. The: in Formation. which 
we give you— bused on long experience with thousands 
of inventor* — is yours For the asking. No need to 
richly. These l WO laxity of fitets limy ya ve you time, 
trouble., money* even Inter diWLUpointmenL Return 
the coupon — or write Us a confidential letter— today. 

115 Mechanical 

Movements Shown 

la mir h-nn4 "Fuirrit Preterdua'’ you srUL Gad iiliiNtrnWd 
lit different au'i/lunai/ah rnuve'iia'iiln. Mfiybu j-on'il find jiuiL 
wlrtt y'.«l TiHd to wft»k mil Aom<. .if ymir own kle**, Mmiy 
hicJm.t LntcreatiEiK pic-lureti nrr hIiii.-u.il Ln dii* hn.-:,k. Jiirfli 
hook a and nil " Evidence uf J mrmtian ' r furor neat to yon. 
JfttKE tbs sarnn day w bnnr (nwn yem. 



wm VICTOR J. A 

Evans & Co. 



REGISTERED PATENT ATTORNEYS 

MAIN OFFICE, Gifl D VICTOR building 

WASHINGTON. 0. C. 

t 1 ll-titiurq h HJItto.; 5I1-H SntDlFi Bu ltd Iraa 

Lti AngAn CITlc«i T 3-1 1 N Stturllp Balialng 

atoll tgt Khan null. Frrt- «filn your IkwIci '■‘Pritwvi Fra» 

lercion" ini ■'V.hrn I In'.'. 1,1 Sr 1 1 in Iiitl'iiLIihl''— iIh 



COUPON 



FREE! 



A Simple Recipe 

for Inventive Success 

| ) ROB ABLY the simplest reei]>e for inventive 
C ETurees# would lye this: Find , u practical, useful 
indention ; second, a good strong Patent ; third* a 
buyer or a market, The- inventor needs, all three 
to got anywhere, lacking any one, lie is likely to 
get. nowhere, The rueijm isfdtnple, Working it out 
isn’t so simple. That is why inventory — find 
otherfi inventively Inclined — have found the two 
books shown here so helpful. We've gone into 
each pan of the rei c i | wr carefully, Exactly what is 
an invention? We tell you. What is n at rung 
patent? We tel] yon. How can I go about find- 
ing a buyer? We tell you. 

Many Questions Answered 

But there's much more. For example, just how mi 
Application fur a Patent i* made] how an inventor 
can safeguard Itimtelf with dated sfcutehtus as he 
goea alung: how the pertinent Patent Office records 
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When You Say Webster's Dictionary 
You MEAN the MERRIAM-Webster 



Know Electricity as Experts 

Know It— and Get an Expert 1 * Fay* 



Flitijc. Dbnui jr-nur focijcrr:^ Wbn la Ufa hull?? Surely not llic min 
■tie Si rviii l-nnl Mil III Hlsiril FiUll KlIO* fi« J'*ll I lhir<rt|EMjr— BrD- 
are jroniracjt tor Jirij-5 ahead. To tlo J'wL rtilu tbdUMn4& (if Jn*H 

The Croft Library of 
Practical Electricity 



p, PtJiMW; I 

i *f " LV fu h i r' '^".Th V b d " L-Tli ! f "l I . 

lei. nan mi r.iel . ■aial^laLai.il ll. j 

1 ? bk'-F t-M h^lplr-! - 



" ^' *1 IZllZ” * ^ if? ^ 7 ''^ ? 



aj Wafe|il*r p pj-pwi Cn-.u rdn IlOI'.ljL l.'jnilbridlj Ol 3 J jj 2D f«ara 

biwu. CLiLldiiij 122, 000 moTG «DtEie-i 1b an a ay nindlai dic- 
1i.iMi.ncy, Provides seta rma lion ia nil biarchra oE kno-n'Lrdge,- 
TJiii aulhocily in courts. mllage-a. mr-vipar-n aJ£cva. PTc- 
pn:ud by £07 al the world's Jart-monl rxp*Tl*, 500, HW 
Guineas 3.350 pagas. (Z.OOD hm» illueltahtd, Ask ygui' 
bookdaCTlor, or -writa- tor ltd* lltoslTGltd pcpi phl-4 ■- 
B.IC. MENRIAM CO, l+T FEDERAL ST.. SFH|NOF|£LD, MASS. 



EXAMINATION COUPON 



\ MrC HAW-HlLL 31 11 111-, CO.. -3 H ' 

I KiwItvIl” ? Vili l ‘ " ji'llhij.' 
I imM cli nil,* ,1 '' ' ' " 



. 4.2*4 it, N— VnA 1 






oners YOU COLLEGE and PROFESSIONAL TRAINING 

Majoring In AVIATION 

.', : , :,-,l! I r,l l-y I !n ELI :l,"h- !- i:: ,-r T , nlil |e lUlTIKtltll. ,, ]||- 

iiluiJri in | Ik AttrjtlLwU JIM ft JAiUiwJmni ]-*ls. m-liif.i hr me t . it. 

• Ill > s , I T~- ll l >■ 1 K . i.-y • - . Ji .,| t |.,^il:it i LV:i 

iii'Tci p L Uimim! jnd j'lylnc £tliiHt in i Jfmliijjl -.i' H,-|i«i|. ■iccrr-JUi.d 
liff IKl CMPdFiltleC ttJtll lfil lr i. i i . ., . . 

II ini* J i*l tnwIiMik*! Irklnliu. Own m liluli •rlmd iirn.inmip 
FOUR eounri lead It B.E. = E^rce-L In f>rilt±»r*ha| piloting. AvUllcm 
0 pcrnl ■•ilia, U&iiiLimaiiEU Eri 1 1 HFi-la t , AprinBUtktll EngJn«ring. 
TWENTT-TOO TR.tlXINO FLAVIN in la pcgfall iBIill ULtllt 

Icalnlni which prep^r^s frmlyRlei tur lIjISiiii 117*1 ail. mi. 

FACULTY 1 £ 32 ihivl.iillli fa Tlrltut ilrllilp id arlithfl. 

13EJ priiluiki, cnmllniEnL llintlfU to a total rt Jm'i r_iiiin.T.,-lj] 
:n laden ILudmld. CaparLlJf Hitellmcnl, n! .Mil, 

IPi-Kta iUmrt. I? wiJEiIItiei iJ trifled to icImO qctjkmi anJmlfelT. 
riiirmliMlei uinl dlnlnc iii.1l lit II* CAIkcf, 

SummtT urn Julr U, SeoJ pwlouel run hvw R|-t»iuv tuialuK. 

15 th YEAR parks AiR c couL&a l e* p ^ - - 



1 PARKS, Alft 




tM % t $t r LauTi.. hi. 



STUDY AT HOME 

Lupnllrtmlned qhei wlti1il-j'!i- 




Inn Unkvnrpl^y. P^pt, 464-L Ctllti^n 

LACO OIL BURNERS 

I'E-n'L tor f’i'u fnlikr 




_ Ihilff, 

I UfAVlLy iiliil Fur&wJ-AIr Fun’iutu:!, 

1 Gnn-TfjiB lturani rav lutucti. 1 

F Jfnwlr irnnriivfd. UI« 4 T 1 , qnltt WDirri I 

Liu L Lit':i ill: . TJ1u.1ika.n1lF i>r -iifj.tr, ftfij-w.-.ftf. fl HI I L . I 
| IflCO OIL BUHWER CO. r 141 Unlnai JLva. , tjUsaal.J, <T.a.j | 

MAKE MONEY 

him Ptrinlt Punting it Horn* bi Ihi NEW, E«r Slujrl 5ysttm 

A Preiiuua art tiainirijr tir talent NOT liLii-i'viHiLry , Tliin 
Stwnft J-ViHli'm b rail ten 1 1>" new und. ■ imp It. It will 
•J >:.1C EH yoatTHA IT INVENTING. Cocb u unuaually Ibw. 
Wrlto Uijfti’ r«r fre* toRpl-Jirt b« MU can atari your 

career NOW E 



■JZ.-" \i [■'. u - ■ ■ $ <9 8 5 

■fefcd MtK asJ -i n'd'r r i f iVn 




S4A 



POPULAR MECHANICS 




NEW 




FI r it or d 'ie.lj,' winul i-f i bol L r utiu pttkr XJyj/At/ 

rH-ir miAii, mad? hj uluritu-Mif jiunlfi] * ' 

Eno^jl^vnnninilniilvpTM'tisrllciibiJ- ft a‘1~&~aT* / 

tty, rli-lu-f tan^qiullir, uus ivr response. / J Cite!'* * 

Ovv^rilwvip ^r-rtirriwTtp^id^T^Irtrr'rTt 
hi JMTLphifaBiJ ^ li-bJiiip 1 knl^O. 




Regain Perfect Speech* If You 

('STAMMER 

Kvcrj ACumnu-nT ehvuKJ hu'pe (tie new B 4 IT imyc book "iitimi- 
ikioImi;, giH Lianne null t'omcclwi.'" htni fnv i m • ilh-D ■ ui u r it ■ . 
IT tlte I 3 i»r in (lull Uh-lImkI Joe ifte ocirnMAr e-opm- 

Uon nt ahirairtn^liL'i: *ud riuHenim. Imj... ttimuilullp iibui! 
m Ism Jiik 1 1 1 - 1 1 1 u rjj ror dl yeurs- — dlii-re 1 UDL. ttidnricil liy pliy- 
iji-luni. wrlus lor full laltanuUiw. No fiblliinifaiii. liL-nj mu fa 
Pb Bogtio. lYnnt, US? Clide tWr. IinH»n«iH> 1 li. Indlera. 




___. „,j Pm E 

■-llnir in |li«nmr i iln.rl Pvi 14 lthi 

i|mt 1 * 111-1 i «nil LtFIh bvw minim L-iLm# 
^^■J^njB^nrlnj, Iti L - f .|y u ]jr_ rr 

THE TAMBLVN ECHui'L 41 F PENMANS IMF 



m. ,, 

^peahing? 



itir ip.'i'fcmikit'L. j"nn^p ^ivltJlon! 
i i ■-■ i : . .1 n j .i i iiii i. 



Shorf-fitf Mathematics 

COMBINE B WITH 

Pracftcaf MecAamee S/m/rf/fied 



iLiEr. ]ji.jm 






44W in m'slllflv * Gpues IT * fic a 
uiint dd toitiSMi mu'-ip' (ailM. i« |t 



f 

..._ i ht'li ns: i . ..l ,r r <;l.'.n 

Lnm Mi 44 ruLf n^njr^ur Ir-rirjJiHL. * rjjc 

IHiuui- 7-fc3r'PE. pic iv. Lari? i^L--!ii:nJ ic-larrr num- ^ i V 

bHIe TlE h. limn. Entr tl P4VW *4l!S**LIMI *i 4 c 1 1 T-J r^ ’XI J it 

HlHl Cnmirfrt* Jrtiih ... mill *«hjh- TOPHTfE 

D^irDT]7~h~."7i""|; fl=afr l 

| Piirin.-jJ MKhaiKa icnpUicTJ ‘ \S«i •.■>' ■■' /-Wi ' Y — ■ 

j-t-v % 

i- Fpptrbxf- Mtthaiii'iti 



More GOOD JOBS 
in DRAFTING NOW! 




Calls far Draftsmen Are 
Incrcasingl . . . Read the 
want-ads for proof of this 
urgent demand, 

Thia fMi^iji rlrauing null'll:, — OEfy 

(h-ng Id Hirt vlti.— Including drill mi 

Inhla, Urawlng turd, ■ilfplirg., — 

AIL SEN T TO YOU AT N 0 EXTRA 
COST U JW arE FI Chi IH|I TeE* Rt-fcnL 
hi aIL tciUi-OH 
BELOW 



The NAtioniJ Dtffrnee jirnKrum im<3 irripioiTd Inwiniss 
hnvH! inpwiaBed tba doiiiarai lor Marldjto Ertflutieb, 
ArdiUcrluiut Dialtsoien f Electrlnl D™.risniMi r Ktrut'- 
lursl Draftsmen emd AtlrJifl DraftEiricn. The DruEU* 
man alwnj's ryriii^ fimi dp jtny new fiToicct in m-unu- 
faeturtiuf utid ipcluslry — [team or ^urtinie- 

The Draftsman — 'The Key Man" 
in Industry 

No now n^hines rsn lie biiih. no aiTi)lenes eonHlmetod, 
no kiTiflio'd or liLibding* eroeiijct, no snips or subtnftHftet 
InntiptiLN] 1.11 1 1 LI Ihe draftfimaiL ban rcuiL^rEcd IiLm work. 
Rl-elI immediate opportunitiM eiist in DroflLo^ — tlio 
irrorostifni upon whinji nil roiistiwniam lh vitiMIr tlnwii' 
cfant, l>rafH|-iR: is H-U-ssnt. iniwestiisR, well paid work. 
Strndj 1 MtL|do-yment. Iiit^HliRute toifay wlmt Dmltih^ 
rjifft-Ei vhiu! Hein your eomilry Lit Nurmtiad Defeme — 
uticl liu.p yourself to a wol] uoid jol > in DraiLiLic- 



Learn In Spare Time,— at Home! 

|m 4»il tha College tn cniene) 

With oar easy itvp-Wvp leaioua, (and ibe lools we 
furtiiAld, yon rim Lutn m j'onr Epano time at btuBie. To 



FIlEli No chnrgp for tbtB 3i.-ewj:i elLlier now or later, 
•Pood ll fics't rnrit njr tln. L 
rniLfiLiij now fut 




TRIAL LESSON 

Send Coupon 



CHICAGO TECHNICAL COLLEGE 



Afnq^p- iVraf I'ljiiiit Name Study Co-ijnnt 

0-20S T«ehr fttdl„ 2M0 S.Miehljjan «H., CHIilb^DkIII, 
Pleaw wild bhF FREE Trial Leiien In PRAFTiNd 

HlmwiiLjt Imw to Icutd h! lie Die by C- T. C- plan- Ha ebli- 
f*Uun ef hihiWu, 

Nanic . , . , - 

Addnai 

City 

['lrr-,i;iiLLl-:iD Aff 
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Do you want 



*..to go to College? 

- . . or to enter a Profession? 



- . . or get an Office Position? 



.Topi PTir^hrrc 



pom [tnu-UrilJ r MUST finish. niRfo S 



tn fU‘A.RE iJHsn as ftuiiit, «e fAifl no Mur flute- And'uiillicJci 
prrnnl. JSiinlvHleeit lu jniIiIikk » linci week- nretureo mu tvr 

Mllesc, wc-nrajattfaiibd Mipnnlo*tl,-,i, H . [*nArirw, Industry. 

yis.i>'l:irrj ceiro himlriird. UIpTudb. Uredll lor H.S. onbjono 

nlT-ppdjr rijcnpli’lpd. i^lruclc subject* IT iLnsrisJ. [.hit ciodnii, ewer 
eerjno. AnMT.CtiJi ^rinml.OliifeiSrj tat. i.sa? — rni|nnu*o br ettuci- 
y tout FlldfiC J .JLlf Uofa School HluiaiUoii HOW. writs TOPAV l 



High School Coarse 

at Home I 



^Honj 



Finish in 7 Yean 



■ AmwItHi School. Dipl. HUE, Dn-ur Are. it Stih Si- Chin 



■ Lll(ii?ilpi^«! MsinJiifFrien 1 
_ nATliilDa 

■ iKk-vtirL-ul J'lkjliiL-'. iin-i: 

■ II I-. i„u Cu Itr h lftur .4 Urn, 

■ □Air lin^iiitlorlnO 



□ ntnu'l P-nfitnH’rtafi 

nu™itinr* h — •*- 

OLLbuf u j 

Uhrlmlii W, _ 

! :'i«-h»nlcil bruUnrurintl 



LI Kern II Mrirliiiindlsliii 




QUESTIONS £ ANSWERS 




Ting book ig of v*ll-e 

TO EJfOIWEEMv 
TO OPE^LlTOHS 
Aehwth Your QUcsUnoB 5n fimvle, 
cnmSM bwnniwencm ni*»iLO[>*f*iilifi 



ACT fJtortlr-K Vslvw. 

PuU 0T.T17 VsrvH— InJrA ar.il Er- 
tiBust Vairea — VnCvc T'tuLtie — F uel 
Pumps— Fu«[ mj wUort CwsipTOsmi. 

— fllsitlBE' A1 j Ctnaptcuccfl — E-: n t- 
CDSlngAlrtraiprrwHirj — MatCUUd 
FUrtnn — ryMridm- Lubrlc*- 

lloo — Cootie* Ejnre™ — Fuel (Hi — 
TbeE&aine rmriMiiwr— oovfmow — 
EnjitnaFl[!v«riJTiE , ---acnid-IKHiri Eo* 
Klues-HiGh Speed DlfcWL Ewim*— 
Aiitn ere Oa O perai;p n»- Horae F n wtr 
l 7 SlCuist!OH], iDEllldllj* 'TlT-D-H.'j'rtP 
OJWC] EriRtnw. AliPFT ArtBJtRE 
PLAINLY JSItOiraHt OCT. Bbvbp 
ttel Ui'J MXTJrtlW cromDln. Jil I*af r&_ 
FULLY 1 L LU K-T ELAT ED. 

TO tXt TH«* MA-tTlCAt 
HBHTMIC1 FOR TOVRIILF 
Kill! CdUKH TODAY 



AUDEL PubUfllharir, 49 W**t 23rd St, New York 

rar3' 







... . Lincoln Cam«-nr**nt ewnw»d 
SthMl w.ihLh 1h imnniLinlJilr net la 
rouch will men (tody HOW id atuel 
in warka tnlnrf"* prcpnnn* for ri- 

iBsLpGccori. Eli I'riy far nun 

n-tvn rjimllfy, ld.uOO Almrp(t 
InapGGltira iIiil-iIki] fur Bill 
Condi, Weal Coiat iiiid Mid- 
Vi'i-nt AirpUhu Fa-ttiirius. NU-n 
IB 1o 4C wLch hicT, BtfhocL or 
edulvnlanl education accepted. 
Cavm pregpnre-i f» employ- 
ment -Htnllir CBBt-nlinl tn K*- 
llonnL FcdtPie. ™ Id ITE Q:\JICK 
for ecunpLet-fi tnJorm.«tldn, 
ERONAUT I C- A L INSTITUTE 




-MECHANICS 
Cr WELDERS 



jtiplA ^rreLmln and Id'tldni an bi ble de- 
...,l. Camnk-ie emiMa Ln *r* and ■crijliii* mlj. 

. brir ind I Wt i? 

. InJ Mini rrn-l jL SnllhLnE. J'lT I J.1 J J 

arLtr aridu-arlnt plan, Suwlal lw n.ui. yljHyj 

WICHJCaN trade SCHOOL SiWifl 
J7U WHIfware At*. Rilnlt. PtLell, IflltJUin 



^ENGINEERINGS 



, nr.il . :;u .11:1. . 



■I'Unir- Jhirhl ■ 

^ Vlllili^, ^IijUUpIriil. 

lL"SlUweT-irt MU ? ° Uiv,' * jS r ! ■ 
rtf! > 1 *. ham (ill OIL llwinkf. 



profitable photography 



lUlUifi, pTUL li-r ul LnL 

Fttwni, or 



' - 1 or ■■ " - h ■ 



k 






FREE TRAILER PARTS CAT ALOES 

Wu JL lire *OU DMAfY (Hi— allln. P-pri--|£!, H'iHtJi. 
Sm»™mlim!' ll hlu| , i. 

Inmpsv fumLL-nrp- Ajc ta i ■rS^rjPEhL r nt- SiH-rlal dlN> 
rnimr sn mlr* E ^NATl uNAL TRAILER EqU I PM ENT 



a^ui-s a* e-ui. p. TI 4 W, WI«o« 



5s MONEY IN RABBITS -C AVI E$ 

Sfe. WE BUY MAE* JS 3 TSMST 

I +P "" ( d'l il'i'/' "y< • ' ' • ’ - ' 

don’tWORRY 



put up vith years of 
needfesa discomfort and 
worry? Try- a Brooks Auto* 
malic Air Cushion. This 
marveEoua applianoe per- 
mits the OpLTunfi to C]0Se H 
yEl holdsreducinle mpturO 
Beane] y, camkn-Labiy — day 
and night Thousanda report aiuazing reaultn. 
Light, neat-fitting. No hard pads or stiff springs 
to chafe or gpugt, Made for men, women and 
children. Datable, cheap. Sent an trial to prove it. 
Never sold Ineteres. Bewawjof imitutiwns. Write for 

Fioo Boole -Oil Riiptura, no- rink trial order pluji, Jind 
proof of rcsvLti. ALL corrc-sfwndeiiCe conSdentiaL 

■WOO M COMPANY, 1 M ttml* St., frlarth.ll, Mkh. 

AlwHfs write your name and full addrcBe 
clearly when amwering jJvedi^intnU, 
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LOOK ! Baty Chicks 

TN^L'5ANn\ l^i'CtKLT ALL YEAR . . . fiL-ytr 

'•■ ; I' t-'" || - ,i, > 1 * i. . u. w! :> 

l-l'.l. Unekli i : II. ||. y -til-,- Ii. 

I ■_ || I-I .:.i . i .1 . ir %. ill. , \ 1 ..k- |H(] 



RADIO 



Ort'IO 



tNCIM'l FhINL. !t..:m :• III 
*LI«] ihJ iHinrt TmrVp, acrvi 

mifliMi iir.;| S[gtne (tl^qraiifcy In 

— tliofriiiriily. IK T#«kh" criRluccr- 

•ST .NTSSS I'l'i". ■* lfl ™ k'«r*' eallcgn *wrk. ifcbOOl 

■JlUMiMI UM. h II PXPCBHsi ]nw. Irw. 

Thft Podge I nstitute, P ept. P T Valparaiso, Inti. 



*RADI0&ts|?J 

ft 




Contplfttftiff | 

Kfl TUBES — Ha 
Batteries 

BUILT-IN SPEAKER 

“ *" ' ” ' 



- — - SLENffc •& jaM 

■ - ■ Tl.l I 1 ■ --IMy It. 

Send Nd Money 

raa^ffL^'iwufci'i ™ r jl*^ - 

bill'll -In jilwnir C Yar ■, 

•'•M'Mi'.TU'iiii I ’ luwi wnm& ilki-eu cn hi- . I 

--mi: -t r-.-ui . -i„- Hvsji M-:>v f vf 

Mill «iUr ■nd puj |MMir.m oiiiy li.‘3|i l>Lu» It- et-nfl* 
H'lUiin mi Oetfiery. I it n dii>. Twit ihihilt Irak 
lr- 1 '.r. I mi.ly i| nuS '111 ilIi-I'.-J: Jttiih. j-wur drier litdayl 

JfTnly rroidUli In.. Pl-pt, C-Bll. Cinrinn,!., 0. 




"HOW TO PROTECT, FINANCE and SELL 
TOUR INVENTION 1 ' 



ninn.-y-jiiiiJ.Ijifi. ] L LmI In yiKq Jura others II. U Hi 
ll> irrr |l nniwt-j— t,u W l] I L- j n.rniiu;rii |u.rcn*r!fhl pa^haw llw-y 
bull da donEnrl* yri th mpmufiLClUhcTh ]nra lhpy rliprnleil royalty 

* rra neeii is ntiH — 1 i im murk n.nn*y they «nn*i — I . am j-i™ hnit .* 

niiirKF^- «nr nt-rr U REK lK1DXiliHl-luM.il nmrrrn? ...il: Ch n-vvIr-H- E ( 

yirar jH-Vuii'eiih In p.tnaL»bjn « n 4 auluuljle nifk pmlll pomimutl**, 

J 'THE FIRST STEP" 

The fi.rn 

make n 

’V PWP«lr nilAd nuL Ii-.ll TL i 1 r*F..*v| will Ue iiivnLbiitilr (n y»u 
. r ^ ejUnhtinliLnp tl | ' : !toE * " f *°" w IhWHitlon should kr«] inr 
kuelL tvliU-ndH uriHF. We will he kLh.iI m hhiiiI smu DH ■'lauenilu* 
"**i liafe Lt wiLiiHHiml iii Oil* riffle* whi.n. ?mi return u 

anUiKiir* nt ynur dt-Ylft-. Thin mtiIj:* rnn?J J-uU. n:i'.l:mv 
it iinmiuJi^Lrlr pula row IM r.T.id nj the otIiLdhoj ol 



"PROTECT YOUR INVENTION N0wr f 

totlfcra in. nur Hl<fl fK-nt fi.iuhu(iuriiir«r: reguejiiniz 
f = ! ,n ^r iitw deTice* U ln>mawlni|ita. 

” , Vr L . lu .P I inwrxBMiry -need*. PkiEhcI ynijr lnv«UulL llwrf wi& 
M V, s. I'niMt. By MuilftR mvmptiy you muj pnmn^ niK-divr 
ni'rnicr E»Ui^ ii| aT.ei.d Of >uu H t F r.r*BE OiTicp h^ro in 

Vi nrhlTiB-Uin- Th* fi™ t Ki#- n j* to maJiH n nkiptch nn>J JuHi rLiiTiiin 

... : - .■■it- -'Ir.vi-nin n I. • l,:,v,. .. - ! 

p.ii * a 1IBl wl L tJ « n * Nauieh Lrf Ik* TJ. S. htDILt 

mike lilt* Lu airejlmn wbethAt wn ^nn X-;<L Tml»nt I>rii- 

rF.-li.:-, fit- Till* m .1 M-|I kl.inilrf rni.k,- \ ry.\ 

L J nn^l-lur «(vfB Ln ahrnii ijf JFOU imj whI Ick * 

J with A point, 

ft. 



„ , "HOW WE CAN HELP YOU" 

Uct (, 5 H » n w — (xniiOiiT irannlor Betting: tikuiL irf 

with rnte»t may you Iiuh j.lir ^ruil 

I "Iijpon wduy-=i ;ie adumi ntxy ILityinir preh-m 

nia tij early Eulure attar Ity! 
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iucntnm 



\t*w York e,, ‘ k, i 902 

Eloctrieal 

fcc nil Ir School 

44 Wen ITlh Su . N . Y . C , 



RUPTURE 



Relief 

HOW! 



taaari 



$$$ in MOVIE WRITING ! 



© AGENTS JH SIGN LETTER^ 



laereas«d production 
means 

More Jobs for MACHINISTS 

and bigger pay for men who know their work 

Thu hpmc-atinlj' ««urte sivc* yah tfe« si radical facta ■; 
modern mat-Jiinea. up-to-date luetluida , you need to adwftii— 
(a THaetiikie -bbt-jh w^rk. Take advantage of [lie uLhur yn&Ts 1 ? 
experience u fihiin.il in hinik#, Ui pdfO JFijur prnhtcme,. 
In-OS'ijL-vt-t jriMjx cfliciencYi with 

The AMERICAN 
MACHINISTS 1 LIBRARY 

t ralM 1*1 *1 — iitl B'fil-lfli lllll-ltratlDOE 
(A Ctrnlilii4il linmi-ilLiUy cnurii ind njirinti ILbiilh'l 

Thlsnltnury dT [DbrliLnc Rlmp p me Men wiui wrlilcn ftir pruclea] MO. 
" -jl™ toil rbe Iwsi Ji|i)rfn,iij. ri W (mi Hind '>1 jojehliie shun wnet- 
llllll- h-.-lil:Ui,,H 4w4tl!.«. doilkk NEHl Ollier IDKMlie tool* ?mil UnOr 
T^tlftn, - - ■ .... 



It 

ItV - 

ojHWurluji. ijs^wmatie jr-TC" modi lard, apeml* aint locdr. ucur •>*«•-« 



Olid pm ain't I an. flBAinii k ia | p^aC '»iiTSe5i" P ft i i I i""dfT o' ^ wnrkT"m«i" Burfrie^ 
Lap. ra.. «e. Plainly hj|4Ioii— rtunpilelolj’ lllolWaEMl— Hi* Nan kind 
oS help tir uni nLpi.:||tng .-iKip man wlio u bald to ndvnnw Ndidjir. 

Nn nihiiil dawn- — Fpfdlll prlci leap pprnmk. 

r " ~ TxaWnTtivn ~cou~f~jn ' ■ 

HoPMWnHLLL booh to., Jit W, 4 Ind ft-. H.w Yndk j 



wklfjof^voi 1 * riw, 1 Vnot'Knildf 



Amazingly Easy Way to 

LEARN RADIO 

STIIDV AT HDM£ 



RADIO 



TRTAL ORDER COUPON 



POPULAR MECHANICS 







ACCOUNTANCY 

One of America's best pnyirjj professions 



These Are 

OPPORTUNITY DAYS 

for the Trained ACCOUNTANT! 

Ilf 1 IT] I new ntntc nnd fedend lejjfeladnu [rr; Hiring 
' “ MMt accurate accuiuttliu Irura imsiniMewa LtiuTi 
™ before, the trained, ruccihuEliL (vetHHunhicit 
Lninlya m;en lo Ijc envied. Much in demand. member 
erf 1 'America's bcfit-JKiid prurfi-feicsfl." ail important 
Jijrure in alFuirs. hu Lx cme erf l hr rnent inllurn(i;i] and 
itxttMry iBdLvrduaEa: in life whole brndbr- — - J 



3bvtiLi.nl. ff fcO. dun't Eu.iL fit’b L* consider critiLuUy 
tinw, when, rtrsrt Lrnm w Iifmi yqu Wilt feijCure j'fiuf 
Higher Accountancy training. CeinRider particubriy 

LsSBlta’a ref-Til of more Ihrni HiMBO AEWuffllmcy- 



bmve br-nn rturtont nwmbvreof LafiaEle. 

As LO the Limning ilscLL, you wiJL iind iL ribscCutrLy 
orKnnJr(c; Imm Practical Accounting iMousb u> Ac- 
CduntingKyxLL'mi.und Income Tarl'hneeduce, indud. 



Vcii.ir im'seu L ^Ork and a candid nnulyr-ir- of thousands, 
erf Rludint hintories raveals ihacscime hawn-nliicd, in, 
incrc&cd later camLn*i as hlcli as 550 returns on 
every btmc devnEed In such study, 

If you are actually In uarnefit— are wi’linc to work 
devotedly for your future suowsfl, 1ooi( Into d!=± 
n'jl 'y.\ i. carefully, thuughLfuLly, and tram every angLei. 
Full Information n nd ji dS-pnga BUfVW >>[ (his <:-;i- 
parlundly held will be sent ywi on request, 

Si'Sti and mat! mufiflii /at £iim|)ieie Jedu'lt 

LASALLE EXTENSION UNIVERSITY 
A Correspondence Institution 

Dept. i&t-HH Chicle . 

Kindly tell me mere nbeiic Lite jiMaMit, ! 

ut'iHiEtuni Lira in rCrauimtiDj; :ir.:l bni 
j.xmr i.r:iinir.jr jyrn help nw pn?p theiT 

Al-*a rand me — Siee — y n u r booklet -a r 
"Areoiumisiqy. the E'cdrovjn ' rL - ■ 

Pmy*." 

□ Higher Accountancy 
Otker I^LSdire QWnlttnMeii 
Tl nioTv-i nEnirsied: Jncneol die fa Ida 
inil icited tetoiw.ehecl :■=■:! hh.il nuw. 

OOuftlrLCRx ManJUrruent Dlim 

I vimiyrp .'ialrim n nxiilp nc.?. A. CpjelUrtn 

ni.aw TVepEeeuI LL. B. UTraM[-'M>Q>an'TVqDt 

□ t>mrnrt'>i;t*l L*^ DSceaprypy 

Present Poiilinn . . 




.Snir yds uw i't iti Papular Jcfeehanjiie. 1 ' 
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JB mm H | mm Booklet Free Highest References 

mm ; £k I ^ 111 I Promptness Assured Best Results 

1 I ™ ® Send {hewing M rflodtl, 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in tha latest editions of the Rand-McNally Direetety 
Of Bankers and Bank-Ketornme noted Attorneys, published by Rand-McNally 
& Col„ Chicago, Ill.i American Lawyers Annual, Cleveland, Ohio: Bankers 
Service Legal Directory, published by Bankers Service Cq„ Bos-ton, Mass.; 
and the SnOw-Chnreh Directory Co, Lawyers List, published in New York City, 

WATSON E. COLEMAN, ^smNGTON^BV 

REGISTERED PATENT LAWYER YVASninUI !Un r U. %jm 




... t ..... 0* ihi-U. S. rilimMcj, , 

1 1 yi iil want t-o pre-ill L'Y l™“r Ld.. T *Li liinuW 

"kn aL*M tn apply » U- 5. P? r ’ n ' n,,. 

. Your fir,L ,Sap la in- Bat 0*l« Fa** . Tlli*- 

ihtinotlai I iUuilra Lbd hnob EiMitalfl t mrprrtts- 

Llar, yad ihaulJ bam. !• EaHa vhi full* li*» i“ ' 

cubtant mi vniir i.l*P In tha oillcklil y-f-y- Willi tbll Fra* 
Bwlli ynu will aim rtt*l¥B a 'TtaodM 0* I puiMitinn. farm «ll 
which yirtl Hit aa*lly aaetird rfluHdaa, PW.iHId and Conn 
hdintmt Service i Vfiur raw .,111 h* pcrio-nil'v iW* riled 

ohIt b,- a p.t+r>t Aimrair whs I* ‘ l,r> » ™ w 

M.mbar v\ the- E¥*™iir.bif Carpi nF Ihn U. 5, E H*nt Offha. 
All nmniuniullMil poffihd.nlE. E, 

1J- II- u r rif£t NLTWT rn“P. aid BEtHD «3F inCRffll Fun. 



CARL MILLER 

RESISTERES patent attorney 
FEU tMFN MEMBER EMHMjM CORPS II. S. PATENT OFFICE 



?ME,^ 

I MAME . - - - | 



1 addreiW.. 



BE PREPARED! SHOOT NEW BENJAMIN TARGET PISTOL 

s(S»SO ' 




INVENTORS 



pmCta know uadEeri 
oerthsn.ai.il iplc hut -vital 
ppLyini; lot p*.i6btA. Our I A. I’btent-Saiiflevi 



FISHING TACKLE r^rs 



Semi tcdfcT fnfUfl-G*** fatLkrp — Fi Ah i r-J I hrb'.i" . biiwhlll 
Mkafl. bKjl, pult, Lcrnii. £«*, itorUn# tpnta vf] i<‘ *'nJ* 

GATEWflV, Ht falmfllfcJilHKGHl.ta. KS^-SSS: 



a 



FIBRE ARMS AND LEGS' 

■crtljr i-.hl-J, afcronir ni*H conv- 

L I’nrialiL-f. Np.i.uctf.1 n|iT":nr*Tirp, 
llrpre* for hEI ilphiceciltleii 
r Sriatfjfc rWndjpi, Fa If Term*. 
610-Jfd AF r S.. Ilinnejulliv Minn. 



'inventors 



Free Books Answer Questions — 
Tell Haw la Get Prelection 



Clt 



* Your Ideal W(*sr fa. TFOTtli 
money E Get Jaet* jtrjtf and ii^t 
time Rite Winner, CorapetKiil 
jtevke rm patent piDctd-ure- da 
^Ktrntial to irond rcaaltR, Our 
eaft,' esTMirlcract! enables u? , 

_.[[’itfidn ti tr.vlhl rij: you neml “ 

bo knovr about protect inji an-d f#m- uen AnilDnil 
moFctnlEsLnB your idea. PTOhiyn, euu. WAIL tVUrv" 
lidontial acn-iee Rlul TeHultA. Ma.il y w 
com pan roifoy /or ^reir _ . , . , 

it , ii d SjweiVd "Cmifim ttoa a! invnu BOOKS Ejplamiwtl 

Iqint™ fa *- III fTVii'er# jii^ iM pari a*l 




rPATENTsLTRADE MARKS 

] All to™.* HiLbmitEed eiven EMiraanal atlentn.m 

n Arm "EMftmt e/ w" vfl* in*t™Hlani 

for HH H Hi. 111! J ' .^L’OMirJr ,.■/ GiHW.lt RIFlU 
[-j and Atlowryj' Pita' — Fii&El 

I LANCASTER, ALL WIRE & ROMMEL 

i: r*trn.£ Jjts (IJiref 

| lit Bowtn Bid if. VFaih lH|ka,JLe. 



c. A. SNOW & CO, 

PcgiBl'-rHi pAlAnt Alctrnryi Si*r«r' S S ?S 

121 SNOW ELDC., WASH . D C 

pthiu mmiIjh twot; 



i mcnuimtd withuu 






Hsa 1 ypt r=in »“i - 



Always* write junr name and f«ll 
r I early when pnawerlng nJi^niMinieiile. 



‘lb Protect Your Im ve ntxok^ [ yiklkiicmtfawu flQn 



M tf ItojMrtnitsWlJET uiJ 
y a r my 72-poat booatft E 
r to Kiel my boonn r-rar 



Dtliya are dunswmw and mar be very pramyLlr 
uimlT, >u prt»iii»l nrvl« iseirfim you a enny 
nnunpt arlnn. SlfLiA eonfiHenee. aad * yen nrerer^ 

EilLlQuin or mthti-v. T ^'SUiiisn. ihai yW. Eli* re.raobrf nri-iifi i n il T iD ^ M 1 “ : ' 1 ; *" | 
me a TnoUtl or Hrawtbn, or ateccb wn.l My ^ 1 c ■ - ! 

uni :Ilzii !'Ii:’:iiIi or your InveMiiin, ana ^ aa a is.es 

U.iH. i *LIL mala i jearrli utul rttian. Patent- ^EEmPotj.) 



APERsonnL conFiOEnxiftL pateiit stnvrcE- 
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L. F. Klintlulpil, WiihlGgiea, IKt;. 

plesuw icrnl me it MIMl ft* od elnna. 7 au/ J3 
put booilib ana ■'liotcrt Ot Invmtlao IMja. 

Mame 

Ana™ 

POPULAR MECHANICS 





JVOW 



a OYJVAMfC 



ffvrr.. HEAVY, DU 

INDUSTRIAL WELDER 



Jt no Tiflt dooltlt tLpht 
tlili linhtqnl li prl-in yw 

mrcnliiui Byiu.iz.ln suit: 

yujilcit — rraujr br jilurf mco 

“ > uyrujEiG uw.5 UBib' 
weld lilt. 



JIjmtdL ■ 



•‘ - - 




Without prc-’lfuii ttc-IiI jnjf «r- 
Pvflfhrt JT#U cun maha for your" 
- Kir u mill* XI (i.nii at I iepiLr 
■“ Jir-j Liiil cm lie Mice In 1 lv,s [Iism 
— ' iRir, Sliw uatLori mb 
fh »« Jlri.00 to ISii.UU t 
EASY PAYMENTS 'Jut. Tho Uynarate Wrlih* Ik 
f Werki M ln». tout, Tin, ff™ 3f k ppC r and HI Other flUl* ”* ^ 

1 fieW. In ji ypiir h iH'numk Weld- 



DYNAMIC WELDER CQ.„ 32£6-TL r Sjjrtrtw RnaJ, Chicago, 111. 



AIRCRAFT WELDING 

ENGINEER! NG 



I'fcfL of ycur ■ niinii« i.h.i, i,. i 

— Wxlti' fur rrvic- CM I'nKr ■ 1 1 ■ i 

B^h-"nLLwrL W ArilpBt |iuli=hlTj„™ 
■acriLlcn rcurnr attired. 

Ml L WAUK EE SCHOOL OF ’EHtilWEf UrN'l 

PH U2 1. Bic*j«u ! - SUlk.Hiivsmltt.mi, 





SEnd Name and Address T&iay 

£el*ct*d covering nil »™d»u r 



Ptfalar Wcduanioi 
Pr«s 

D£PT- 9S9 

3W E. Dnturl-a 31. 

CHICAGO 



LOW COST ! 




b wuiitml. nroftt U 
SfnlcLul ; ■ ' ' + r-™ '. LrrjuzH ~ 

l"iluv. CJutv H.Ifl, MCI W 

HHLM mechanics press, fc^jjt, m Lftgh fafi 



Say you saw ft in 

POPULAR MECHANICS 




Tram AT HOME 
tor an ESSENTIAL 
WAR INDUSTRY 

Arofrin'k "Kluiriiriihl fur Viniizrf" ruiymrun UiU (crklt-aL nritljr Of 
Luirf Juniiiriurn, denlxn t-nalw+iri, uirernft flt-*l£»»ri! nikfl drniii- 
lupn in haklury. M*-n in tliojii" liijr hry [HinilinnH run MWHnliuJ in 
jir'.-Jii'.Liif Lliu r,.jb J.,.f [Lit u.Piutd [Bnri rjt uLI EtM Allied nation!, 
S'Jnnt pff.iiJwtlcin u-HI h* doubled !n 10.12 and 1943 Jl(u*»* yrtll 
III. JLliL] biichii r- Thix Jh mil uLI— uul w:it ivf 1 1 r-:i 1 1 iirtiim. If a th-r 

AMkarluittty at u llEa-llNtt tu untur a nkilkd jiruhuuina whan 
pnych.*cka nir rearfilni 1 ujT^t'> JLOIt.tllJ or more h-ceIcIj !iw cikii- 






r “Tht km dll icy I 



iCruLLiOn £Hu,lik'» full to "bLiiln tllutriKdb LruInlhB Lliu. ahnuU 

Atnrt^uu «4rn*nK in 11»e fli'jrU-rt poMLoSk tlTna. - 



linrl jul 



. — Many HtudisivU 

lyil-nLiiut ri«iTrr. Jill iikoliucliwn penred to 

wiu^lidiu uuu. Eh u uHuli’hji. L 1 1 m i ii L i i - ii L MuiIipb, m nuilJetciJ |n- 
kLFUCUOCh - J'L-i.-k.l Till ILcriry nod IUVmL dnirti up IniLruc-Linn nlnu 
I.ruil.ihlc, PnroHiu.1 ^lli niann aivnn ^'.'iTT 41’illJ«lt undtir dJbri-llran 
ill i iurm*x Jiuvi.1 .IviiirLnn :iri:l ilUviiiilr inutructiKT nhiHC ability 
in Mi bald limi buna tccuialni by din f. B. Cu-rffrOKUBt, 
IMMEDIATE ACTION IS URGENT 

LihIaj foe JfHKE lluuk rluirrUjLnK- me -rnmiilr-CL* nocnr-i In Tuul 
_ — - — . . ■•■—■■■ In fvr»i IU> lll'MI ty. Juit 1 -uthi 



1 1 ■-iL|:ii fj 



c. ProfUn 

I Tlill h 



OHIO INSTITUTE OF TECHNOLOGY 



CBIlWtflUE, OHIO 



CarrespandencE CouriEs In 

RiUHOi-d ELECTRICAL EMGIMKRINC 



CLEOTRICAL ENBIPt ECIII hid. f-r-i g 
nuns ('HiirHrtirirHc! cr £iu 
ij'T *' *]-.'"irkr 'hirii. ... . 

FREE u rnc a lm ' i*h g i'm! i b-'h t' ‘si. i* aj l , *j 



sr 



BROOKLTl Y M C A TRADE SCHOOL 




Bhart Tradn COUMCfi, includ-l D AlicraUC^rtnieUlBI 71 WrlrtlTiE’ 
Lax Darnn^i? triultu, n(trTy<l iLny 1 C Maer-iindt □ Tnnl ak,-.\ THe Mxk'.nit 

Of erflLllJi. 5 tfl Ifl W«h nuumi 1 C MerSanlaiL Pr-r-tag-jrienTli ? 

qiLaldCy vehl Enr DcIitth- l D DImbI linutna: Q OIL Biwntr 

Fun Shop n^i ui Pii.i-n: . 1 p I 1 . 1 ™ 1 Frr-KnEijictrlnit 

[iu^ii-Hl’wl 1 ii ii r* iiTinTi , □ >1 whnnlcil Drnltmc 

L F r^.T l ! C AUKMCAUM □ Yxlklng FlatUTH 
_ . f _ M«P r «' r 1 □ R#frlE-iratlim 

Sreci^l Triri ft*cs. Check ircur | □ Trlnrlrlnn anil TLiilia M«lMtnl£ 
lnOir»*H Mi ni>nj.mh lu trcbiT , e | n Arnhltcmiial DraJUiijf 
h« litcrntiufl. l □ rlrramure YVIimILtir □ Uti:cr1r_U 



.TIAIIt coupon 



APKIL, 1342 
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CLASSIFIED,^ 

AdvalTitarritnU In this xoctiain, 35 cenli per word, ench inseTi'Ori, midiruom 10 w#rdv, payable in *rd vpnce 
Id bn interlf-d Ufldtr prap-nr claiiilrcal iar in M ny iasun> copy should be in our office March ?(h 
Mfl y SMUd an *ol* April 111 

Popular Midibrlin Maiaillil, 200 Eati Onlarin Jlr«*l r Chicago, Illinois 




YOU’LL PROFIT 

By reading iind AilSw£rilig flic 
classified ads in this section* 
Hundred!! of opportunities to 
mulie and save money. 



Popvlef M«hqn,ic* r 3W E- Onforio St T Chkogo, III, 

Dear Mr. Jolip»i J i= I have run pn od in your daurfied section of 
Popular M«ehurtU.i for ovht yuan -and will taiy H®i-a< lha returns 

hare e.kf erfl«d my VXpMtflliori*- I run Other udt r but I have checked 
aver the return* from each od and find that the- ad in Papular Me- 
chanic! Magazine brings lha best remits. My marthly average Cit- 
ium tram my ^ 3.50 ad is around $200.00 and I tuffrly would not 
think at taking my ad our now. If I was sur* I traylit q j gaad 
results fram abOlhdr I would fUP Wd, but It keeps me occupied 
naw and I can't handle any mare or present. 

. , , , „ tours very Iruly. 

v Orl Elxial letter on „ _ J . r ,. . , 

m# ID W OfllMi O- c. Hfllgiervenr Htorflerian 5 Service. 



ALTOHCEILER— MIDCET CAE H 



i s ji: r, i : . . : • . , n : ,:i » o« j :i 

builds hg bodies. Irsmw. entLDB Ford A 
nod 13 ranveisiuDS. Plans. AAA ruler. 



hriDOEXE, UMorseMtcrs, building bJcsc. 
Cl cm oh null re iLterni-UFe, We*.- Hist W 

used. motors C 15. K' up) , 30c. Sluppr; Midg- 
ets, Pea M3-H, S>oe3tLI1e. Pklo. 



FRfJFEafllONAL, Mld||i:t TBCETi, LWO- 
jwAse-iHcr rwntr-ter". ansiel inoLtircyclia., 
ramcTSCDOters. Firl ■;. pitas. wlueLs. Hand- 
book eawlfli! — ISA II Lust rations plans 20c. 

MldT*! . Hca LUgA-tr. ChLcjiy::,. 

WHIRLQA3 ^uperebarxerr. H. ItKMMd 
nxllrecn £0';; ; paver ICC". Refund RU*r- 
inter. If nm-rai i y n-,r Ai. : .- mr; mve 
JOite.jeaT. W re rati InsbnEls lb minutes. 
Jntiti Hiiiky MaLiu.ractu.rec. :iL9 Loraine, 

tJetrcdC. Ml ah. ^ 

FORD Omen; and mechanics — L«vm 
"i> make your eld brakes xnrl Like br- 



Hipalfra, SLpn- 
tbnn 3b bill. - m,-..-*,-..- 

Floater Company. tD?2>F Late 



. ., tti-ju.iL.i. Costs 



SEAL-M*TTG tCuu-niLdl Llu-Ai. metiers uirh- 
out new ring* I Pevrirauk, tiox 
Buttle Elect. Michigan. 



" "Seiitlb’ “60c.”' "seGs^ria sietiik 

Cull Lil l»W. Safe Bp«iS, tUtlno. Wu>. 



AUTO 0CFFLIE0 AND ECrCII'M tNT 



cppfltnMp bt^ilrwm. UncuTtniiei m*\ttr:nLs" 
FnrLlei:li'ir> 20c. Kanilcat, Boar I.U, Dq. 

lutb. Minn. 

M LfriiELAL Miord here :□ Ritriv llo-ja- 
taLnj savH retrace and rltiai. BauspOa Ins, 
Mush: (f m:l ■■ ri.ru *«utei3. SErtlUe. 1.2 Koe 
Slreet. ItaUtpell, Menlaoa. 



NEW a 

MLbfliTlk. 

Cunr,. 



1.01 Orwnwlch. SLumCurd 



nECLEAH Umd all ttJchOizt eoLt. Oil 
saeper wf»Ri out. merely jets djrtv. Wntc. 
perytn, H. R, Oklahflmn C*ty. Qfcln 

IWl CUNiriON 5uiMTc'li?,r»er 11. 1J. 

B Q Balm Ht g. Co.. Tlev fak, 

"'OAH W*tr:b.ni4is“ pravaoU chksct 
frr^n istealln? nw, LIJI^. Bjmiinicnl, A. rr.hr.- 
Ide Inventtbo. WblrLwInd seller. Big: 
praAla. Write q.-uLek. WcrtliFest Electric; 
on., m2, hitniri, a. U. 



r LATINO OulAls fur law nurls ton- 
nect to a balieir. Na tantt used. Free 
parifculans and or acts. Danmark! C$ , 
Av(i, Daekttje, fll. 


.1 LTD TRAILERS 


ALL About trailers. eeautnicUan, partly 
RUPDlltd. -tlft 01 naiKti t'lWl taTdrblAlsua 
lor Hiirone luleTtuted In hamr trailers. 
Bend 2&e. Btephes Ca., 2R9tFM llrh r Ean- 
n» CIW. Mo, 


READY Mox— PSaos tor Dine new Jtm 
Dandy TraLk-rd Inckidsaa six. tnudem botrse 
" : -is l--i ... Cu:-i l-.rf hi: . J ,|- j :,. v ■■iLtlCii aE 

Trailer Builders Uarual and earalac at 
parwi, Riibulltd ann oDitipnam Trice Sit 
JStnh Jit isjhi ixiid 1'Tktle* fSuoptr Ca.. 
D1T0*A Fulton 3t.. Wausau. Wls. 


MD-TDILfTCLES,, IKTCU8. MOtOlE- 
aCDCTEREi AND SLPPLIEl 


BUILD Electric power blevele, law but, 
hkiilp, Lmlt, fliwratf. tluravily. bratCLcal. 
DeUlledjilatis iu rally. LeJand Hoke. 3L3 
Market ETcreet. Waterrown, Wlseoruilii. 

MiDT b Fl L"V C.-." L E Prill:,, 1 1 ri'.H — 1'1M Ht-rrl 
used, bex-rv Tlpsxord. Pnnn. DL 


BICYCLE Tires, balluriii «r tilxh imtH- 
R=iJf 1U0. SI in fiuslpald. Puller's 
Sl>orUng Doods. Hudson. If. Y. 


BUILD 0 Inch. dLk. rrjCLleti ftlijtcl, f*jr 
khnp. iLfHitHrn. bnbppTdt. Dover m overt. 
Plkns. caattnaa. parts. Send stamped ca- 
veLocc. Build Craft BnsIneerLug Cift, 
LiridniL, Hex Jatary. 


HOTORCYCLIUTB. We can. uva you 
money an parts and aeeessoTles. ItArf-Al,, 
list and deee] Tret, ]l|pi.trflWtJ Hciidt-rson 
U4 ifc, Trikiuria. 1LST Harrison. Ctiiraxo. 


IMJILD Comet motarcrootef now! Brno 
TBi; . We supply ejclv taria. Literature, 
tlsiswlsift ISO, Comet Cl'cJe company. Box 
3092, Madison. Wtsoonsits. 

MOTORCYCLES. ;ti.roiir1l lu.irud. E<n* r 
uu4, i,»rtk mid a.nreswri-’o. All makes. 
Larue rtwk. Bo.TEO.iris. DhiEtcatad eatk- 
ide-. lec Indian Momrcytlu Sales. Kamet 

£ILv. Mi, 


MKNtt ipo For Handbook oE Inforneatldn. 
Lists new and used, parts fee liidlmi H: L r- 
lEy^a-Bteri^ Boow. 922 EatL a rand. Dea 


B-uyroivjj And pnrta. dev and used, all 

models. Catalucue vLltav rLn nir 

Bollak. tLL N. hLh. St. Louis. Mo. 


AVIATION 


FROBET-I.RPR For alreraft. sleds, boats, 
dukydnicon, CVtaldf 10c. Banks Prn- 
|ll‘l h r-. Ill "i. _ . 1 : | -.... 


PBDPBLLERB — fl;ii-r:«,l B led 9 Made, all 
tyiHa. ulna, lestt Tree, rued Dircboted 
r,;rivi'r.icn Clil !T,i hi:-. 2ie - Ill | . - I.L- 

erature, supplies, gtAtldRfif AetOCriitE. 
Ft, Wuellt. Tt*ia, 



BATTEBIEO, OEXERATQBg, ETC, 



and iSti oILbLoi :ac. LcJay Uan'j- 
.„ - riin./ttcip- 



I I : ■ i - 

■ 

atla, 1 

nKNrrnvE ECUsoii batteries Ear 
paver. Mac-arid- Fifteen yaar ltf#, 
jeuT ii n o: M r, ,1 . r I ri 1 1 :i. | j tutirAAbreil. 

I'rjcett, Cam-pLete EJfbbTaE plants. 
litcTalure. Bee-Jay Oamaany, fil B 
Asucua. vanisrt, h*w Yurt 



% 



ELECTRICAL SHTFLIES— ERLTPifENT 



WE Buy. sell and Irndc electrical wirlna 
joatarial, UabUoi axcorut. <t|UL|ii»tiHL * n d 

Laali,. J. ft, lit™ eta., mr — 

■lipms-rillc. Kenluctr. 



. eiJOJ Wt neb ester, 



5i HOR3E. 3 4 ED Bpeuil. raplilyu::i mil-ji-- 
u*n ^n-Ti-xUiff mnUire Sll.fO: MB watt 
atlcTDattiLf oemralors 120.00; otlur rises. 
Bastler E2ee<rLe. I fiti ULlwaukun, ablcuva. 

NJbs^Frtr imV cn"klic. LOW ■clectTtraJ 
HriaLua. — “ J — ' — 



U-M.niNC— RDl.nEltlNCi— PLATINU 



MAKE 30d Amp. : 



Hl-Pnlwl Elcetrle. 



11CELD D C. aic-FEldrr. tritbuiit re* 

' . . I I ■; I.r.i: ■ : Im'il ,-l:i II ! U'-,:IHI 

Dt niiiErrm ; m: I uir.uhi In generaldTT. FldPS 
1 1 .CO each. Welders Club. AB-3132 
M-MArl. diicABa. 



HIAL'MISEK V, TOC LSI AND SEFFLIER 



BCELD Yaur urn maobLne- tools. Lexis 
futiiubn lausl-fltibilsad tanenri tar LnirK 
ipLIIipk rnn-rtrrn nnd shaper: rough act- 
inia Ear 31 metal and xaadxoittrkf tnla. 
BlLap-r«teil matarLals and proTeaitaiixl 
Wueprln-ia, H-r-eer A AWnplalnt- ori 4ualLbr. 
erMUii sr "-k-' fr-T.il I >: N-x in:', li 

cage Utustcatrd cal aloe. Lewis UacbLne 
Tensl Cn.. rupE, M-iO, flak ELS, 5inW-aa A . 

Loo Ancetes. 

EKfiFT.r.RWT. IL.hH, t,;,iirtldr. xuad- 
mauJder. inm Inch,. Mu fcr.s ilcarlnp. cnL- 
hiOE. QiOllliJlnBh. ItC. 1JK.W- THhtRAiLI, 
Bt a ■*- n-p Wins. O-rs-'T tte. Artanfus. 



janLni 
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FOPULAK MECHANICS 



I'M INCH Timken benrlnp baiLd 



■uv^r |,w pirn lumrimi'iM. oereTV:. nuie. 
bolts, nibEti, rlnlE, br no tela. etc. AIL 
JJ Lahti — final- :ji|:*l;I.V. dflUal&tfjClD fcUdT- 
nnccEd. E [411 □ [If jpcd.lL tL.;:3. Limited 
n'lpnly, ^H.iuit^ynm Frodutte. ± J L> West 



OR1MB Drill* 11*0 TkttOnp: *LCtKhmrnl 
[or benoii grinder. Cluup. Fit lory. Bll-B 

Edit II, Karim H-lr y, M fi. 

liiCILL El n i ■ -"I i ii^ r,::.i.::imcnt. Price 
V- B5 l Used with derail grind#?, I.llora- 
tlfcff OiL^te (rural Tractor-Mi* bo.. Hid- 

QOtfCRCTP Hulidln* bJtvri mM±uiws 
and muidi F-uy pay men is. Cnialce tree. 
Cmicku 11 idling Co*. M2) Swtfi OOrtlt?- 

Lr'i Am.._jiL. lcuir. Mo. 

ld"*L- -WILL,,! Fin Latin ■:«! fi»o, Mo 
? f*r*U 4 j Wbltner bond mllbne nnutiLne. 
tour nted cone drive. Write Ear Eu.lL pnr- 
Hnilin. CHidTUMLLI Hfhtbluety 4 ; tJUindy 
pordfUUu. 7 tr e. Beoaod ft.. CLncbmatJ. 



FEHHERMEN— Whether ynii're a navlc* 
oi :m cjis.-ir mu li ft-iiu! I h is- ■; celling 
Em- bock. ■"HelpTuE FLsblng Hlnto," eoiti- 
pd|*d lid til* inakerr of £:• iiio'js. prize- 
winning Rlclurdsori rods. 7Tm new bank 
la 11 lit mrfla, tin. advice Jivru 



into lliblng Dbd. you LI ouch mil m: bib I 
Il“* your* wlLlwiI rbnrrr. Simply mdli 
im n poa-t band, '-Seed line H#]|jJn£ Flohl hit 
HI (i is TrtO.'' Address JEirli^rdscn Rod £ 
Hoc] Company, 2 LIB If. Eiwyer jUf.. Clii- 
jhl^(i, IlLlbAl*. 

J HINT IT Needed nun, noli. gem nu.torlz.1 
Inr profit. Photo rlJNFl. explorer boat 
Jtivts Held tc:1d. 40c postpaid. C do po r* - 
tlflJi. Beaut, Bos BS. CWOmdo QprUna, 
CQfnrt^o-. _ 

FHEH Etmuincr t!y earolOH. Popular 
|::illii-i- w •■im.th. .'iriKH-A. Penan. 



ft HEAT Dfiiln ii iip.; nn ippnmL Time 
payments. KoJeubt Damn Btebu-Mon m- 

ruili, Gatlgli.^ 

FOR Kile — Bred female AlnrikJi ttitafcf. 
Baoif i-tUtvd. Very proillaPJc. EEcary Hiln- 

Lne. Cre.irc.o. Lewo 

ST. BERNARDO-ALL bierfl— Detail 
E«el Bonk. LOB eoluriul tHOLuTra. dnersp- 
L lou is rtoncnLred breeds, Ibi RoygL K-evi- 

ncly Ho . JL, ptiiiy, N V_ 

HERDS f uc American binary llagp- 
Elni; oootitbLy. Yeas, *i.W. ®0-P MorLti 
Ullatcd. CUungC. 

TREES, FtEEHTHH- PLA’iTai, ]J h.E El.H 



Eff Eb, BIUTDRB. DVSAMCMt 



1JA I1C-A EETS ! Odd Cdtlldf be. Boroera 
tiLdlas; toe FtihLid! kiid iLrobfTy tsUlq 
4e. bolE-ted.ru]. taidloff 10c. Warjlml'.,, 
PLrjt.MfldUap-PM . Efeirbe. 



iEand deounted Boord-jun UDroLtvy 

Will . Aj ian, LTa.n r _ 

EVERGREEN Tree seedlings inr JorLof 
eJintiiitt. CUfuHUrd. siiifl.]- 

Ky. Order early. Hdnorect ETenreen 
Ki|C|oNOLii Jebimtem., Feono. 

FA EtU S , FARM LANDS, RFAL FSTATE 



Dull &lTUU.La 04 
hcenci. Turn] PueI: 




PHtNFITAKi.E QCCL'FATICNB 



tTBft 1IF Jldnt CBtalCg. VCDT JljbMTllltLOTl 



machinery. AmnsLTlS ojiporCijir-'I'-I De- 
tails free. Frauen, SK>-4 Park Ridge. ILl. 

UBCHAtflCALL-f Inrlln^ 1=™ — Owd 
D. n.d ctWrAle ifTiemL appliance :na:r abup. 
Cample le. tHuwlrtWiJ course abnws feu 
how. Welding. refTlxrrirtlu*!. nantnr ™- 



h detail telling haw. 

Raurefa aupplr, W. York av. PH4l- 
Hi.^llll-iLu. Pi: mill. 



W lLL Tan al»* n* ET| flrii MM imi 
mate? Afternoona free I Work ham e. 
3. DIO mcdUi Tcnnrtrd tr*Prw(Wiia| — full- 
time- 1. Emmet gumni(! Natl-anaL 1 
riill film ill mil ni.i ,n _C:il.f. 



rh-piml ni!i piDDC. Common ICbDDL Cd'jC l- 

tlon aufr.rlent. tlrrul Fur Img l«=i=fc.li«i ' Ov- 
nartunltLtB In the Botina Industry'' and 
lequIif-nL^nl.-i. NBlIenal Bxk-iie Institute, 
Hit MjLLh.lfa.ti, De pt. a m. Chicago. 

Anniira nelilii Li— wind bring* 

10. OT pound. Particulars Ine. Q r I ni-ttad.' s . 



'ware, making chipped. dines pamraLatrs. 
iigtu. QiilP.l priced. 3p r i bkl a, Plater, 
JIM. Marlrju. IpnLncm. 



JiSOOR.l WaaL jiibLIL, pa;. Amerlca'a 
5Mfrt ngr 
l Worth Uisfcf (A 
UQNEVlU^a Idees-Latest toics— 
I»*v*-tn t±L«3Pn frra. PotuIhj Metliarue*, 
C7-1 Bt. Clair. Chicumi. 



EA-CELLEXT SimrcLLme prar.Ls liking 
JiUbnCfLp’JClLll 'JSOU lUagUiLrtcs,. trampll'tl.l 
jyripii^ j r r t . | Fjnrs. O&J Monroe, 
n. N. Y. 



'■ftJlCKBTS Thai Qet Your Money'— 
Exposure a T aLI forms at Illegal. orar- 
}ur(l 1 and twl drtiurtJijri that mida for- 
tunes lor (he pperntnri. VaLiintdc to- con- 
sumers. Twenty ch opt era, postpaid !I.W. 
A-i:i '• A 1 2ri; I :rx ■ . !• .: . 



OOHQEOtra Martels. 32 cmturaL calce-rd 

hlalcard pliqlin— idc, <31 nClmiULU*, HH-K 

Draper, Bps-lnalleld. lfaa. 

GUSKEftNe Bw4 benmns CaUlwrart 
free. continental FuhhaxtLons, 3D Cbiucii, 
Nf Tor* Cuy, 



CTTBJLBHT CnpLts at business, trade, 

UQMtLOual, e|l I'rriLin^ InlL^.tlcim, C:hc!:c 
300- different inihUcitlaiu— user 1CKI call- 
jbES. Free pTlee list. CBmmeTdBj En- 
trdVlDf ruUlwlilnir CmnuIWi;, 'M Hwtb 
tuttcj, Tndl-j i' j. | : c '. i ■. : : i -1 1 1 1 ii > 



Al'L'T atudliu. — i'Jll'dH’.l-lL iiUKUHlll>:> 

Boot bflTBnirw Cutalpir ldo I refiird«D . 
Cireror.e"5, B£3 1 Ei FItiI Aycduc, Hew Ynric 

_______ 

BACK. rfUTiil«T masa^lnpi. ataa- btwA 
tKiT^njoi, Hat Uc. UaiaDnc Uort. HosLyn., 



at. ctiLT. chJunoL 



— i:stk litaivMkjJt 



SIKK JHpS I CdrttaBmt warahlm clif.li- 
In5 Faclilc boLtle. AbaorblDt, IIitI ILmp 
game-, tie. EiLLrrealbiiaent euaean.tec£ 
M ■'■- L. Dames, -Kid Malaaa, Wi 
WnahinEton. 



PLAYS. dsfTet(D3. muElebl camodleo. 
corvolete mlnEtrel nrsl-otris eacnr 

DTbETtms, biaetface ilLtj. wiadevLUe- acts, 
Ibiimiliara. dltlOltS. Tei7l(a1.locii.. JuvuhSIt 
imhtx find Unn. miudnL cendlTm. enier- 
tninmr-rLl-s. rmte-uc Roods. CitaloE free. 
T. B. DenLieb £ On., M3 K. W.baib, ImpL. 

11, ClLlneo. 

34 A 



Eater. Bex LBt. Se^Cte. I 



JOPT HiEUaant' Frieerruty ! Free (nets, 
.'lom'hljr pnp>qnr. »ranjn, liic inruciui- 
tkmak Mag-idana. Ml. 3domt. liliiwls. 

FAftTV And rrj^Lr slur.Lj— M na»r biklle 
of trizts and eLuh(e unite llie imCekM 
pnueuleni ol theLr crealors. »c per 
enpy, Miilti-s' liuuk il nor, ullaacd. Bapc- 
iLar Sales <fc Benlcr, EdA iM. WaiArffth. 

IkUnoli. 

' YENTnit£Ki[f[S«, aeereui Tevealed. 
Hnnvt Eta-dr mane. Pmn paeueiitiEi. 
Ferd MlLi-r StOhOOd Ot YCDtrilojmjETl. 17BJ 
CaearAlh AVeblie. Detroit- tM QLlgaT L 
HOUSE QC MrstcriES ! ProFcBSioiHL 
ir.hKL:! IMXlte'r lrM«l Jeacr-j cidyeLIJes! 
TWO t-B E ItPiQBS Cfiritir'Cl lh(t? '.'no alanl 
fdi Unci T Eifrychln* ULuitrated ! ]■>:. 

Viet LiwJlan. DepO. JU. QtiWKSW Viliiffe. 



BE A moviola, a. LftiflU PTd((del«u| 

:'m u k j l: caLalBRue of latest mobs EOc. Ire- 
land. C-ld> fath PMeboen, Oiiata. 



TPIH-K3 You eaij do! Fot pocket, tw-t- 
Inr. ■(««*. W|!l- .-I" '-.... I-:. :!:- f l 

Tapes, hi Hi. IhJenbica. apiioTHtiis. M»xlcat 
IILiiia&s. Send Luc far latest Idd 
paRC ratalna o< W» (ilelti, *hleh Liwhides 
TTCt Ed select potiert tricks. 13d te- 

aay.^DmiilM.' WkLclacii. Bat 33i, BaJliS, 



HOLLYWOOD Bdeciui HamclBTiE tra(- 
ten. citalcnj. *iie=t IlLsuSap add tree 
diet tw 3Sc. Man Id Dedti* Ot OlUldii. 
Bait SBtl. HnUTTramL C« LI (uni A. 



EAEH Mine? Li 



y crirnd, Oatl tianua 



a! I'.yibcers, sell ucapoftea auesduns. Prd- 
fese-juiiiL Cparte mind rsadLat, apdetb wrLt- 

— ' " L~. - ■ 



„ ;tb*jati_. 

To icceLvc snoJUnEsi send 33o tor EPt3 c«t- 
- -m tliildi-iL 3M W. 4DU Bt.. Hew Yort- 



MAaiCIAHS' llrRiiui'.xrteni, 1L6-PIP*- 
eataiae. coeket. oarlci. aroT Esslan>*l. tricks.. 
KkDUr'*. W-1311 Walnat, FhlladEl^ 



OLD STAMPS WANTED 



J WILL Fb 7 thHI.OD each Inr ]«l ic 
iirrr:i Fnuklln atampa, i Mar; per frit at id 
eie-L-tn (lip to 11.“" “ -‘- u 



c .* •• ru i. iiu* ...j eurls umii.erSi 

Send Je today far laree Illustrated falder 
ihaalha aeuoeljii pi Id, YemiHi 

Eater. I! J-FP.fi. ELrrU, Chid 



iT.WtP COLLICTISG 



FREE — Hllicr and MussdIicJ mint ills 
Iihujc pseLuTlTig both, dlecaun. La siiproiul 
appLraaLs. with ]3J dl It c rent- EBeclDllted. 
HiutRlan and wcsld col Lee cl nr. eataLoflnE 
«.U. HIM *Hh tsei(U« brllUOnlt liiliiC 
and superbl'.' ■. ■■ : ■.. oamaues] ana tLccB , 

iiIc'iktI » li, k» ai L- shmc aln, campLeta srj and 
new isjsaes — asiLy iPol hi'.enatj 1 Cu,. Uept, 
Y, P art Wash. In Eton. N. Y. 



UNITED Blairs b«irS»lil. Hecw's 6-A tMtt 



itupea 
lea S3 d 



dLRenmt V, B, jlaiupa ranilna In 
age as Car back m uver tSU fekW abd jh. 
laee valise be hJEb as Uie dcJIar Wilder. 
crnnpmiHl nnLlrulj of fJLuo differeat pesi- 
ape, airmail and. rouiuieenwACLYn Htamps, 
ndthlnt elae. Jn addltlap 1 (f. 0. luw*- 
mIoji ptedorLaLs, We will send aiL these far 
cmly ]Lte but only (o alucrre atiiiraya] ap- 



JWTT1TI.1 cr WOLll, "P- 

IikIcpL lle**aa*rLm. Oleteis. Etamp Ca, 
Sts . ttb Are.. Hew^prt ClitP. PCCL 2 m, 



aiNSATJOfJAL CoraliliiHLlOLi CfTerl El* 
pocket, ]C5 dlfEarepb iPtJadLnz Iceland, 
dE:i nrkiikiici. Ecq.ctqr i Air.rrlCilil ttlE Lb 



lu I rolcr.sl.' 1 : i :. "i ? : ilrna:ls. :r m-ui ir i- 
rntlrei. crlar.zle stanap ft Drulted fiLstrs: 
tmiplute lei UnKed, SlntM (etniTHSlU. eat- 
r.loTlnrr Me. Packet BiltlsJi Coin riles. In- 
rJudlnj QwaElee, H.vdatabad, Biarnia Tncw 
<C -ILLI »> JhUlJrr iiud ■ri:riim.t|.:iii.-i. SedTBe 
Far Vii-ipTiL rnsubUr rstalnRlni Hdc. Iflw 
IlLustmted lists of otliei hureuLii.1. Tout 
cataLoi price nver U.HI All few tmlY 5e Lfl 
apptenaL pkmLiewntk' Wnrltl-Wldc Staoip 
CcnnixinT. DeiKLTtineDt flL'Li-N. Cuts lie El, 
New Yort. 



Bio FOH MotbLncl Brirce set aC four 
RmsISui MWK cawlesusi He plus (tlilit 
lUustrated hmrrr.sni Lists, AIL ntwalyteLr 
fraa foe the names of three mends xrlta 
cdtlert stamps Frederick A. Fitts. Ftioi- 



S 3 



CONFEDERATE Stamps CltBlac 133S.M. 
But 2Se liijrers estfldt focAlmUn (iiiLl ImltUa 
experts I . bend nit jiloilcy ; yuar request 
litjopi tbi-iiL far free eEiuaLuaLlufi. Oeaipu 

WenK. PwFt. F, 94 d Mkrtte, Tewks. 



I h i. ». 



EKCHANCE Year dupUntrs wLLh te- 
LJahle concern. Details free. M. ML Orecn, 
-« ' Jl- UMlI.-r n.: I ■:.!■. r.K. ISihIiM, 

■DDB HISED pinrelcb 3Jc. Well wnrUt 



FH.EE! F.usdla'a Dew defense set. (LI, 
pPeLkpe. ApprawilE. .IiWskf. . NmhUSB 
Tin rd Btreet. B amerr : Uc, Nu Jy rji r r. 



□□Lomom (CaaDlbalibdl. ETenrthlna Uc 
will', approvals. Vltlrif, J»-Z CILuLoq SI.. 

llrn-rk-lriit N. 3 F r 

J-iiTt" l.i-i-aarn Li. . Cxyir.ari Is, fnriD, 
and CaLeea plus fO dJUerent mint Geo. VI 
bOremaDen postcj ivtarapt, to approviL 
nrvloe npi'Llcants aer«dLuik 3v I'-nUiis, 
Tsrbaea fitampto. SprlD E fleLd-3J. Maas. 
i:c UNITED Riam. hLaiap; pa-eket doJ- 



eiiiLy ICe tn aiipraval 1 1 - 1 1 :? ■ :J 
;i vv- .1 EuKiva-tral. N 



. . - ; ON : -.11 : Nt i uo Dl Ifcnent 3c I At- 

IraCCU'U PJIEKTlXJTPli. UhLtrf flULMp SefM- 

Ire. Bpk IBI -f. l .---citi:! : -;-r . it.-nl uctr. 



rnu luS L.' :1 r L :! ■: . 'VuLs. OlT- 

r-.ii: din 1 V, K .. . , <V.. M.i 

OCC7UFIKD CTvuiilrtr" and wm(enr lieni- 
fspheTF pjmnjt hpi'jbvuD. Lauda a Walt. 

■ “lURE^itidE Toeksl few* wLth otspEevab, 
MonMr._]iaU FuJrmo-jDt. Cincinnati. Olun. 

FREE Twa Bcod itD. nnc mlnL Ajh- 
proms. Fmtsae 5t Yargc. Btsetiw, Rx- 
cj:*. iY' s r ill -■< : ii 



Nl..llkiir.AMh'i‘"M!.i-! . crlanalB, 311 
dlrterent tftt. ASPJWaU. .Kyreue* 8t*fdl». 
Box 373, Kemps Lewd, bt. Y. 



LWI pJTmgri u. B. dd and i 

AppcovuIb. WraLh-wby, AmherwL, QHJfc 
1I[>D MIXED U. B. cum'iiemiH'aUvn, 30c. 
Eeid xem. « Cottmze. Bt. Paul. Minn. 

FOKEiON fli-virnLrt!i. 50 ' L0e. 

Fiirc: cr. SLnmp Eiii'niy. Alhnmbrn CiliE. 

' MAHCHTTEOO Thrr« e. ' ' 

Meye rs. W West Third. I 



LUily free- ForLy t^eea 

— Prcfurely UluKLRiLetf— tndl'xde" e-lxm-u 

encydqpedld. Empire Etamp Company, 
Iirfit, PM;. Toeoiitp, Canada 



S Fremuum wIUl appruYHis. Walker, 

IIM Worth WJLlLiuu.__Portland, Oreqeei; 

LOW HIKED Fwelllb »c, Well worth 
sorting tar values. FIdid. Stamp Cp, 
Skbla FO. ” 



FREE 3B DIHerunL. itussl* PUrnka with 
approvals. Jackson. 1*MB Fotoaian fit. 
t/ U',. Wakhlnsuai. li ft 



BUFERB At pi ova Is. net, prtres 

1 / 3 ; tb 1 fi eacalapue. P. 5 , 

til . liitM.u: M 



ficals. LIDA 



DEALERS— Wholesale list. Pottage Be, 
FtaiLkAi saud Cfli*lgrwt. EtqltJae(rtw. MA. 

UNITED Bmtis .slumps on approvaL We 
ofrer * rrlert strrt p-t re«»qivs5k pt!=ws. 
Over 1EIO vorlecLea on hand. Incl'idtog 
btktcc iytfi ce-httii-r lieu?*, wmmyrnory- 
tlver,, alcmalD, pairel post, reveaues, tel- 



i Approvals. Theta. 



MarlLn. ailiiatb, Ttfledo, Ohi a. 



FREE: "Inleriiatloual Farkef ' ’l aitkee-i 
land auprosaUS LorLu*. 3J ullTuid, Eeoct- 
tdrL Misn those t-lc. 

POPULAR mechanics 



EXTRA Caah. Wfc ftMLlFifi- Operate tall 
(*1=1 1=?, ay: yendor*. Alsu tnA-iter <lrL 
film machnm, AjH’diil hand vIcwet— M 
||r| jilctbpos I2.M postpaid. DnLsItW [WO, 
Autama tLr- H32 A F-HtlerUi n, Cbtea<o. 

DdtU im. 



rtiitMtr Liwn mowers I Fartcry praoees. 
|MW.M reported : *£« eSBltal. Mowers, 
J-i iii > vi:i.- , wig, 

■ UAlLOMlIt, Oppqrp^rJJJi hjt. iD'Bt 



_ .. Ub 

TTlh,. N 1 ^ 



^stjnJi 



1 1 — L 1 1 IIJLH .1 LKkIF. J.l_ f.1! 

Waddellis. MS £n*t 



RECEIVE O-liJuiLle malls hnd 
vmtr pa me nn many mmLr.p lists, lit. 
Edm'lJitflqn. n:n ?: jl h.I. rioifli-r, Vfvu. _ 
MAKE Your own neslhle Melds Umt- 
nari. Ari c'lLti. KoveLI loo AruAGol Mar*. 
Pie Fleering. Liquid Mnrblt T.|>s«(urft 
Doe. Kemlca, Iti-M. Fad; Rid ge . ffi 



MPH Wanted lor i 

^ure pnl-d our d ... ... r 

1 farm-home neoasrurs. Old e*- 
Mauuied ddisRml Rl*c|a|t (wry trip 
help make larger CHlra. Low whuleuue 
ur sera, i'lmni oajah pi udi'j,. Ng ako limits. 
Ro In I Is. If you w]|j work sieadr fed 
Bood pay. write- Chvn a*e, mlcrcDK*. 
Itawlclwh. Oo. r Dept. B-lSB-PPM. FfOO- 
pnrt. Hi. 



tuv kit: (.hits; : P-m-KushtH-it m* uu facto r- 
era already plir.iunR jrae-t-war snip oi new 
lum-rollllaey product! If ynu have a use- 
fiil Inmentrun. patented Or iiRiiaLraitei*. 
write. Chartered Institute of Ametlraq In- 
iwiilffw.. rji'.|H l-C, Washing ten, D. C. 



Olarfc fljynteni, Kllwoud Ollr, f'cnm 



Sir 



JAB WllfLim Street, Mew York, W. Y. 



rROnTAliPir Aiiu.ni Urpn gtnHHrLnnl- 
Uh. start without capital. Stamp please. 
^■MaUiLATUlU PWltWIer. N. Y. 



3 MOST- READ ] 



FREE — 2iHi Clever mall order, home- 
work. Locfl.] tuelnraa oJTmr — h 3L anaruir 
meDryir.sk.eij. Lms Ctx, £23- M Chrpvr.- 
n.-. thLt Faik, 111. ^ 

MAKE Wane* MvtelllHnr bw-bk-ahoe". 
plaster, plasties, flowers. wood I Mew non- 
eitplrttlifft moth-nds! Blmple, prnr.tiibli-, 
fuclnslIhEl Free i«.TtlmlT,rv, H-uvelte 
MeLiULzers, Box D21-M. ChJtcb St. An- 
nr*. HpW Ynrk 

OPERATE I 1 roll table "Home Repair 
Shop." Experience unnrreennry. Loiav* 
tu- 3 3 1 ji L 1 1 U -g , a a ti'eai Jaeluob, Chicago-. 

MAKE Money by ipnll. fSUma brtnn 
f tell. Otatnm Heal Esta'c Trust, Fiuta- 
detofliA. 



Stamp trir.ES ' Interer-Llmr llsst-s-f Millers 1 
■\rur-.l!s:il I .u'X'i u . 1 ti:, .-.i I k 

EDDE Ot morn",' mutlne plans, fnnme- 
las, etc. Send JL.Ol. S’jkcss Sates, 25E 

Tt 3Qtn eH . Ijaluniliii^, Qhlir, 



Vr'lLL, You cm us B-t ILfs". tEM you 
I^^lte' , AflerptuieH. h»i Wurit hoine. 

IL.tOff rnooth reported Hex 

tlmc'i . ExokI surprise. 



MEN 1 — Women. Start eahdr Ufehen in 
your baoac. FulL or iparttiieu- Bik iitiiC.l. 
Polder fire*, Thamp&nt tu.. ualdwin. 
MlefaUip. 



Box I33M. Arbananw. Wli. 



1 1 in i— ter. W.'Y. 



MAKE ArLIPelaL Bnorbte, x lsurd Ulee. 
m:iii!ii'.-F. ptrtteTif. sapstaTtf fltusrlnp. rliem- 
leoSlT stained, neenent, jijpertiard lle utisut;, 
J:!|li|ii Fuftferf Ed Cdils. UhtaliuY SMrrla. 



HEW. Mate n 



MAHTJTACTORIMtJ Awnclalrs — Woke 
wood pLs-lie bsHt. Luyj. nuveLLleo-. kiome 
Or shsp, 00' ; profit. Materials, nuSds. cmd 
Instructions furnished tor hix prodyrUou. 
flamn'io lorze sootcio mold madvl. Plastic 
weLskt deei OmAmeitl. iAvin* bint 
’solder with illustrated mo3d:n( 



paper we 

arid peu 

elirjtsr. Catulutfue IMW fltldUe niolils 



i I ' ii 



,'ir : I. 

tf Ill'll Av 



PlasUe Wood Froduets. 



MAIL Gpcnitors, deilnncrs. home woifc- 
i Mji i.i.-i Uako it pay: the "Mall Or- 
der Die-, sV ran help. Otrrr Ide. Make 
Boles C o , sa2B Tea nessre. _Et._ hauls. Met 
CASH Ih' Oh yoiir ona t.iiltii-ss Wo 
show vuu how. Free lllernf jre. Uualn—oi 
EUlMiitH, eaS-EL Riverside Drive, Hew 

York C ity. 

ACE CHAM 1C ALLY 1 aEDnedT^en— Owp 
ami operite Ecneral appILihce repair shaui. 
Complete, lilsn.lro.trd mumi shows yeti 
hew. Welding 1 . retrlgeritiDn, nwlor re- 
pair^ hen to gel hiislnoss, etc., all phnsrs 
eavered. Free UlertKUhd. Clirtdcy BhMPly. 



dept. t'tC , BH H. Cenlrsl j 



. Cblongp. 



A j'AtLT Yotit owri pr-oAtohlo huolhess! 
Learn Sclentlllr MtrtSi-Hrwflpr and JVwt 
Control. Frro llluscrited buutliL Explains 
flPl>wtaid«rti 111 lid* u u crowded fund. 
Lor#*-. rellabLo eampanx tearh.es vou. heloo 
ymi kuK [nvmtiKatr! Well* for booklet 
todar. Minis I as II In Le, i'Tii WitfrTiiafliaid 
Blvif., Lvot. ». Los Angeles. Caflf. 
"VftLU AlM-'b: JJ»H(wdnr ieeryu and op- 






1 Ddrerams. Ridn 



3 A tb*L opptff L unilr. Sf rtni WAht 

a. b lin | i|i:.=, of your awn chat Is subetaatlal 
mener muter rigiii nnw and tins urdleoLted 
lutnee with. exeluilTe pratKlien. and if 
you h*Vf *Wd CASH tp operate a tajliwra 
™t xRerLtd by i^wient rmetjpfjiey, write 
i-.:i b-i :,. x i in. £= : !•■.-■■■ . Dept 14. Jarki-on- 
vUte. Fieri if*. Irrr H^ronploM details. 



Ci ?E RATE Mill order bufdneas At homo 
Detaill (time, Mnpl- j, Id LB Enuth Marsh- 
r .'I C" :--:i.-- -.. li:i:imo_ 



-ewcrw-wTriTB'' 






..reels in bukrooins k£d Utdo 

Other IWl Jtae oad ipply ln*uL- 

Tex CampoelfroD FltKK=lnir. f.HVLiina viir. 
Mriiil-Drx fti-Kiole molds. Quicker, llet- 
trr. Che»&or. Make jonr own at tow- 
cost. Ho prLortU^. DeUUi. frt*. Cbsnpo- 

Tex. B ex TtB. Bt, Louis. He. 

rtOOfi Fiivl :ik huslruu sJLytrlng mlr- 
ran. idsttdx HtitWdHS. Tenotiofi bocycles, 
bdlhTtHjm Flslprcs K-t late motliod. Free 
purtie'j tars aqd proofs. -Ourunetal Co.. 
A vs. IF. BBtE ‘1 



Ol- 1'-’-. 



1 by mill. CshLon. 



OiFEFLaTE Eton I:- turd lr. V cwndY Uw, 
HR-nut. ivirn iTridort., +1. M up. HortSisJde 
GemcHDV. Infllaiwla, 3pwq. 

FllRR — R=0 llSL Of luipirDl hoots. Poo- 
alar Hedhanlfa. PfEUi. 2M E. OfiUTld 3t. 



FLAETE3C Trnlysirtra pEer* Hodustrlosii 
cni'n an OBimrtnTiLtr to olhtl a buinm of 
thrlr awn. nuhularturlnn art noodi. nov- 
gIUos, souvenirs etc., Id Fir 



-™.„, We are now , . 

♦leTr mde™ with mnnurseturem. WtIIs 
fas J rite res tine boottel mailed free. Flas- 
ros ludurtrln. Dopt, A. J OH- Washington, 



Ave.. Hew Yert. 



HOW Ahd whoro to obcilri capital. Fully 
enPInsrwd, pwTLnl*ra free, Star Service, 
WlPdfcODEtl. Ohio. 



MAIL Order bus L rierd Es your aaperrtu- 
itlcy. M*hy liemo.0 otHkll. ivod tarsi ihnij,- 
ennde ytarSr. Ho pn-aonnl cxmlacte. 
”■ — “ — Hive bad — — ■'* 



Iree. R. Brenlsrr. HI S. 31at. Fh.ll*detahla. 



FOFtORM And i*«aLv ebln n is, ensues, 



COLOR Conerere wllh. ehemleols. Wlsh- 

Hur wflla, dtdKO-mk. Bmctwa, Bptn 
rvnsrrte pottorr. Cement artistry. Ost- 
den OThimenls. Cold fllaze. -Cohcrete 
hkls-iEs. Marblhnr Rample 1C(, Bo3lfa«d 
Cement CtbCI. Ub3T Wondi-rLand. iEoLly- 



Lu. ELirt own huslnesst home, oSca 
I'h rtkulnrs free. Elite Co.. 2 if Onuid BL, 
Ktw Vark 



WKEltK T-d bur a t lowt^t wliol- urle 
onreEL In to mint I on free. Yarcho. Jen 
P-313. Bwmme. y. j. 



12V WAYS To laobu bi ii ri r_h . Ill tiiinOn eg 
vSr-. bfMtntEW of roar awn. Full anrtsr- 
ulnrs- free-. Elite Co., 2L4 Ctcand Bt., Hew 



YDUlf Ad id this apace will hrkiu amir- 
la* results. I'lL brave It ra ™y. Write ot 
onrt far IbtorviilEiig InloeniaLleoi. F. W. 
JohnMin, Room 300, IM £ - ^ 



YOITLL Like reslLverlna mtE»m, tohlo- 
-I ebljipud iTuhs parBETlwtn. 

It price*. Eprlnkle, FlaU.-r. 

137. Marion. In mono- 



J "ouint 



fc DAILY Fays for Hew York oBlce un- 
der jour awn Dame. Co-Qperativo Dfflg'.S L 

IM Lra=n t rinn ifwg;. Mew Y’OTk. 



MAKE MOItry Ly biOll. Elm War -kit do. 
Free Information. Maywood, 1132 Broad- 
way . Hew Y ark . 



SELL Beaks hr mill cn cam ulIjs I cm. He 
stock tb carry. Orders cede to yoq. May- 

wood PviMISJvrt. ir** 

York. 



fUBHlL AS r FLAK'S, ETC. 



"LU Ml HOT! ft Palbt" rfdSW ia dark. 
Easily mndr. ISO- orber formulas, plans ■ 
all Me. Ideal Hcrrlee :, SM. P ark Rldgs, III, 



10 «M M D HEY -MA KERB ! 



terrain**, eeglprs, swrels. ELnir-iUii i 

■KiuaiJUlaE Iju Li ill Uucu. EHl|I|f 3^ Utiu«— . 

Mali* mjflj aTW B.kJ M*_t^ijS ui usteac sd 



COHaULTEttO flmmlat II W. Dr. Knr. 
Btlrnmn BulMLnc, Lee Ana elm. CMLt. 

HDaI- AT <mw o-nt a poibirt. Fonn-uL* 
3Lc istamps). Louis a nr drier. Pinnacle. 

j*ik. 

FLEXIBLE Maids for plncter castlnr. 
Heweit serksalloq. Derails free. D. Dykes, 
A iubu.li ll. Ef- JeaLcplL, Mu 



PRACTICAL Manatacvirerj Ecrmplu. 
AnuyJois, (w* llteyatur' 

Ptmlanda. Tonsaifp. 



CHEMISTRY Lsbarttocy oprnntui and 
tbmitfilB fw JndUlMaL atiaLvUcol, and 

pTlv*te r-KperlmeiilAl IntMTTWlortoo, r7o=n- 
eiImih dll- ha leal latioEaton oupplv xcrvleo 
for rurri-^pbiidenvr ethOOl JW Utile. Bead 
3c far free te-papr caLalcx at rhenur«Ls 
ii lira spfianLiui. llrpL M-U EloTotkOl 
Supply Cn. . 1174 Mt. Hoot- Are.. Racti(w- 

ftt. Mew York, 

REAL Mir I” :■ : : |- - n fi— m i'-- 1 -l¥ 

fret. Citnuninps, Chemist, □ or don Are,, 
^waeu*0| N. Y. 



ELITE Formulas and dan*: make *hd 
■oil vouy own brodnetj. DojerfPUve hodk- 
|k* Hot Elsw Cp, Sit Grand St,. H« 



CIlEXmBT 



WTHM'E Hew Idea chemical ML* and ap- 
iMu-ulu* an'JIlH ieit utodejilfl, lilw value, 
Free Llferature and mlaloa of rhemsrals 
and l*bpk*tory *qpp|L*s. wLimiIIOi; hooitB 
st blc discount. Bend iJc return pcataax-. 
JE -t wLnn. IM W. 2Srd. Hew Yotk. 

ETILEMJCAtfl— f5m*L| qimatlUioi, heiiiii - 
ratus.. Ctroloe Be. Fle-iseher'j Ld'mta- 

cct-ii-H Medrord, Va«. 

CHEJJIFTQ.- Chemical questions an- 
swi-rr il lie. Formulas, ahalysos. Lrwltiky, 
W ETwin i'lnc-e, Hew lirttsEn. Cwin, 



38A 



POPULAR MECHANICS 



PATENT ATTOKMEYS 

IMVBBFTQHa: Take Arct step tnwird 

pfC«CL|jiff your lavMiUon— wUhoitL uWI- 
g it I cm. Wrlfe- to liw "Reoord dE Jn- 
VrutliiL 1 ' tolll to t:-.U.L]I:hIL|:ik hIh.Lt h'iE 
Scr/mUon and hen '"FatenC- Guide to the 
Invcritee’" — telling about oonJIdnnlloJ 
Enroll emrtce; Flow to- sail *nrd markd 



end ,J ElKDrd of Invention." form. Clar- 
ence A. O'Urtan Mid Hwnj J*vOtuA|iL 
Regis tered Patent AtLarneys. E1B-D 
Adams It 1 1 1 M 1 3 1 m . Wfrdhl I HlOII. D, C. 



flfl PAOE3 Of facta tor Imchtara. Two 
valuable Klvkunr Wvk? apatlgJlY iinMKd 
[or nun tntb LOcos. ‘■'Patent Froirciiiin'' 
(a LI* you *l*F* to Lika tnU*!* MRhoul 
"not "When on a Bow la Sell *□ Imred- 



VkUir J. EvoJat & do.. R(*lrto(KL FMApi 

Attorneya. 431-D Vlato Building, Wuil- 
:inKli:n. ]I, O, 



INVENT Cl H0 — Put* fib yuiit hiveotLan. 
Secure tHWIi. "Froli-tl. i r-| i:i*i: 

Your rnvmllpn." M-b oMign.tlnn, MeMnr- 
tow -and. Uvrmtm. KvglElrred 1'atcnL Alto- 
nay*, IB4-B Barrister Building, Wasblmg- 



PaTEWTS— T rf-H* BUCta, PrtUitsInavy 
Advice, boot and tfiscloaure tom free. J'vr- 



Jiisi PatriiL A Li or ary. 



1a P. Randolph. snt-Ji Vleto BLdif.. 



PATENTS, Booklet free, Highest Peto- 
enem. Best reruns. From atari: htvur'd. 
Watson E. Coleman, Parent Lawier. 731 
Ninth £t,_ WaoMnston'R. O. 



feed A t C o rnt-TE ' Fees" and leu true Hera 



POR HVFSTOltS 



WOTIC’E! Wet Intentloni;! — New nn'- 
eromanE. agency — Hu Lionel InvrnLorr, 
ttouiMil — bq* (MiiBbnninN. Wlwtle un td 3n- 
etHstrlnl executive* experienced in And- 
dpamjnt and ittlllEiUpb of Uiv*pt|qrp* Pi|»- 
pow Ie to ato'lr and. reiemmend mill fair 
or naval adoption of JovlI'-LIoult submitted 

t» eli-ltlniL invoiLUlfd irnj ■raluHb'la iu txran- 

trr's detemra. Wt htc prepared to expe- 
rt jci: preparation ol parent appIleaLtoi mil 
any wiit |nT,-.nLinn iSi-uCI nl onra Tar oar 
two Tree advisory boots on patent pro- 
Wtdi't- Act mow (a I more prompt iJItM- 
e-JClcn or your IniantLon. bv thLa or* hoard. 
Write today Victor J. Evolu A Co., Etef- 
ktorad PM*mt Actonow. «3-D Victor 

mitlaiiiff. -WBElLlrHtoL L>. C. 



PMDtTCT 3 i Wf itivLLd Bfir JHMhlUCla. 
A Uow E£ 7 ifip,nd. mmi-jCaetijrar nr r.i-ir.L 

Li H i'm| -!Ll iLiid MSAl-LfObBleO] i 3 l-l I i : i :h lOlili 

h -rompflanE. aotlnaarint led rasanTrlL 
eTaET, also a Dnnor.iL saJes uicojiLinLlori, 
*aofc* tho ni(iii«f*ciipirLn« H.nd fxlw Finhto 
ot mow products tor the past-wax period. 
Ropdv ih twlo£ r Mt ^mploto. t. ft, 

Oxa m sa*, II EUu St.. Bridge p ort. Com tt 



ord of Invention" form -tree. Mo oharipe 
for pn-IlmLitary ImferRoation, WHto Clor- 
■rmca- A. O'Enorv omd UorTar JHrubKoi. 
fteflEtered Patent Arlornev.s. 2 LA-13 Adams 
IS.uldl.nf. W^hlnjfLO.L, l> (i, , 

FREE Booklet "Wby ImTonf sJiows eute 
war tfr Riiewss. Faeti. no tator Don’t At- 
tempt orlll m y: Or patenting jtou.t LitvenUon 
before you liave rend HE Invention- 
OomfiAiiV. HOOi A. JT0*«ilWSl 
Arts Ha l ldiDE, IlBuenLo-WD. Md. ___ 



Vodf Invontlt.. 
raw and Be-rmnn. RegltLerrd Patent Alto' 
r^i.^lMA B&TtiiUr BuJUlma, VL r ash.ipR- 



IWVKtMOnS:— II slt >^rl h useful. uCnL- 
mLILtary LntamTJnn to rate’ FroetLtal mew 

tdepo.. [ii.liii',i i-il or u i spaUm tv it, 'jt^oo'Jy 

needed hr rrinniifnoLurerK and isniriiCTioiT, 
Write- Ter details. Chartered InstiLaLa □[ 
AnomftMl IiiveiLLora, Dept, i-Ji, W«ibLTi£- 



ril :i I "-i 1 Advirr r-. t xl T m!.v,- ! :li-u>. 

Bead stamped envelope to portleulm^ 

Oonou]t-rt 3 (r, Bw 9 *. Pr&JBttTO, Moat. 



EJ .00. Inventor's Oiinl; LnC 



1 PELL Pat mis, EslabLIUied Ea IBKl 
ChxrJre a. d 4 eoU. ?T 3 J"M EJafOOB Avo„ 
RocheEter. M. T. 



1 Flrasani. CbLeago. 



8SU. V«jf trttaftt Lhlxairh A UnAlL 4l*M- 
llled eif In Popular Uechanlcs. Minv In- 
ventors Pave round buyers In thin way. 
■lx in,- f i:r r-n-,; ! I 1 1 H ’ ij lv -tard IL Id Jolt, 
¥. w. -Jolmsnm. Manieer Clasalded Adver- 
— — """ ~ ' — *i Et„ Clueaso, 



1WEMTIONS WaSiTJ:D 


B-EliJART.'S' Mirliifn-dnrcr U nnls fnrCn] 
product* aallable Inr hardware, ebnlrt, 
prumluiA, biiim-rraff trade. Twleraft 
CerpornUon. 32U W«t Chicago Avenue. 
Chicago llltiult. 


SELL Ynm TM-tenird, gppllgd to. tBwtid- 
Inp. Jbveailott qulcOly. WriU 1 . Universal 
□ liarenry Cumpnny, Box 2 22 -If. Laneag- 


WOULD Ynu likn > 1 h :l-iI >' IniHime from 
V oisd tolled Ideas? WrLte Hendrlxoa. Ar- 
cyTe. Wisconsin. 

INVENTORY: — filial] mar, u lad liters 
need new Inventions to altered cltlUon 
jiiii kn-lH. It y(i,t tiB-vu u PTBCtlcaJ. useCul 
IdJeo. to sale. WTlte Chartered IiutLLiil« 
of Amenta it Ipycnturs. »Dt. 4-D. WubJl- 

ItiMtoi. I>. C. 


WANTED .Defence HmfllLBIId, caali, 
idTHlty. Prvmpi.niTf.j important Rcpad- 
c-r. 9D-IICW 3o Fairfield, Chleft*o. 


CASH l'or Inventions, -patented, ubcaL- 
Mt, Halt. A-Bi+fneiiAnL. ttii- 


TATEST5 TOR 5ALF 


“VUICKWA Pie Dating SEt.” Piictlcjsl, 
JnvesiiEal*. Flossie SeLlr . tiahnsinn. r_T. 


BALES SAitniilPto. Smalt prLnllsrig shop 
t»« Oiatr. LlM-H.hlr ra-mnle He. EE. Bent- 
nt-i. 1 LBS Ppsd Hondo ELreet, Bin Anlonjo, 
TffJiadt. 


T-DT3THERUBH Fnldlt CChltSlIWd Vmnh 
Ana pas,LC In ono Pad. diivv nelfBled Tur 
im ooerntlanr Also sanitary purposes. 
MaUonwirle need. Very clienp in inTg, 
A, C&BtlllO, lit So. 2nd. ALbuc iiittuiu. 
If. M. 


TO ScEl dr tinrte inlvnLed iDstenlng de- 
vice, Ex 1M3, Fpteo, If. D. 


MANUFACTURING 


MODEL, Fit A K. E It . Dlematcr. brnsswnct- 
h, rncnlduu.lten, free eJraular. Huiini't. 
Mrtnl «iivciHli|fr. Knnsaa City. bio. 


EYPgriRMRUl , W'Bft, CCKiIrt, 
apieclal muctiiri--.-. dvinmnu-. ntanulnc- 
Eii ring. I liven lions commerci allied. In- 
Ait- 1 rial Twit torkv. Ito d. Hcchvlto 
Part. N. J. 


MODELS — BranIL ]o<- monufnecunnp. 
UccaM , plasties, etc. Ml Ib-.irn.. EurllnEtan, 
k-mfucky. 


3IODEI.K AMD MDDFL SU PPLIES 


BUILD Olant WLnaspd.it Airplane 2Bc In 
delacw; auaniM KuilfiaUl, MhuBIhIT CuIB- 
pspy, 1520 Bherldum Road. Chlcagoi. 


LATEST Enmne aitalo* Jb-r Clvfuntkd, 
Hoaorden, A-241T Kacth. Ajhland, Chi. 
CHUO 


MODEL Railroaders, jwnd 25-r ter eepY 
t/S Mddvl RAllroadir MiHH Vliia H iid JJ-psitij 
booklet. "Your Mcdcl Railroad." Model 
RaUnuilet, 1=111 W. Flecee, ULIwaukvo, 
Wise. 


TRAINS— "CT -ratnikg Sbc. '"nOf' ISf. 
WglthfTS, 217 Erie, MJ-wauIee-. 


M1NIATCRB a-lenm leeemoLtor-. new 
aalalor INiinx PH lAlHdm' pbkJi Jbfc 
Little Emrinva. WLImlnduni. ColLr-omM, 



CARVED TfnU olLlpmiedf] IsLtj. Bhltt 
and vncliL modi I i'UIiia-. rr-odeL rsobt 
ioslu. ILliLstiated cmalen 2 or. A. J. FlSh- 
cr. ICdi-M EtowoD Are,. RC- 70 ] Ook, Mich, 



HOME CRATTSMEN 

FOR Spurn Umn pmfllt elTji r- rn Ti I n- psuf 
»0ll LMllnhsuEh riyWoOd itoaboat*. I ini- 
mtsh materinl, pnrLs. Jnstruotloni. WrLle 

! :.. !i i’ii .i •• n : : 1 1 : n ;... Ii ... C I! 

HoUBtaiiAh. W» Mall or 1 .'. FortLamd. O re. 

VENETIAN Bllmdl. lapet. rnrdtr WllCli: 1 
snl-t list free. Alinwtr. t!3 IDLb BA. r 

Mow Kiw uil barefli. Patino. _ 

!■; l.nwM (Arr.i.rni'11 V |i:i|ljrn;. TluLrli 
boy, Eat til pin, some SI" hlfldi BDc. 10 
Pcaofly PAtteflta 30o, 2d ElUi-vuerte uoL- 
teroB 30c. IB potterne tl.M. Modem 
WMOlcrafe, BilsIjihu. Kllrhls-n 

l‘ ■ Lv ■ !li -i- :.- -„■■ |-:i I l .-rT I'i.r 

. Folder St, AftH— ■ 

I RAJlroad Alt . 



worlLsbop! Ci"™ 

book idibWS Mryvijrl snnthruk, Onlj A®;. 
?m rrr-.iurti Iran. C-M;piimd PuhliitiecB, 
1LB-A WnrUi Street, Mew Yort. 



GET Ppb l/rtlltocrift I iiotrtiOLtoi 
pbLets, prlcra et JeolAen. tools, pit 
SWInoiJiiv hmbtr M-W.P, Im'h.:III.i 3 



i pum- 



Leatner simples 3c. Wilder * Compiny r 
jul-ift Rrit.by, rji |M IF, ClneiRO. ILlInnu. 

WOODWOMKIMO Ovldja — "H-PW (O 
Moke It Out Of Wood."' WOrLIiuc u1h:l 3 
*bd simple dlirclions far makcnE bt inc- 
f ill Items. In., 132 png-rs. Atirac- 

IheLv cjy»a-ad. Wlrp-O bsndsnic. |inll4 
th.lmEB to fun— for profit. Price E*e per 
«py. iiosLuAid. Mmioy ‘bpels Jf t»L **[!*- 
Bed. A de Blaine Prccv. DepL F2d, MnrIJi 
Cbiofl^i nLbidj. . 

LE ATM ERCR AFT" Headnijiiric ir7 Loath” 
n, tools and Instructlans for you to inalD 
mewl iLnyOiitifi In Ir-avtuer. Also archery 
and ■wdoraTl auiiplirs, «rntl to opCh.IoH'. 
J. C. Lariom Co.. IBB Mo. Wncfcer Drive., 
CNeiga. III.. Dept tan-D. 



MEW Fattam nnd aupply cainLoe. Fly- 
wood novelties, Lawn oinimrnLs. slZhou- 

h'ILpti, ilvOiL Craeulria, trLU-r Olid iLuiUrrdl 

pattc-Tns, bnndv liarid locos, new npnad 
vjh uclr-r. Other Ubfs. 50Q nnirlrs DnelY 
IlLuslTuLed. Welle today. Wu-Met df)(ih h 

Ashburn, aeoetli. 

LEivftfPwRA rtWtM id* toe 

new Jar'" -- J -‘ i ' — ' J 

«UH»UHI. - ..... . . . 

Leatbercratb DLvIeIoh. 

Rlne tiHjiitoi, " 



A-M. HU EUltd 



1 A '.VS (In- hi i: ! V.ir I 111 . 1 * 

iLtcrms! IS" .50 “ hieh- dulrli irlrL Dutcll 



Mestraa boy. dwari. pemmiln. flowar alrlj 
JBe i-er-.li ; 3 ten 35c. 35 nnvrlly patterns 
d Pc. AIL U2 foU alifid pMHtrtis fl.W lM»t- 
I a Hi. another. Box 363- DK. Bel In* tern, 



C. King. E. Kintslon. f 



HMDOEDOWM K: I 3V:.ill.|i.. |i;?Al,v. 

i.^i-k-TFl. Inlaid- I'll rcilLnrr, liuiin-, HOtUles. 

Btilp-m odels. MsrhJbrrr. -10-rMtEr IlLns- 



MsKE Meeiev bMlICine bird. hcni>wri, 
□reat Bentsnd. lllusL rated Jmstmctlcm 
■wl kft. rrwnlRr Hfchanto. m» Ease 
Or.* i-f. C'airaED. 



KNOCKDOWN Cedar chest, lambar. ve- 

tlf-T.-H. IllLUVrulrd tlLuJuR LBe. QLICS. Kea- 
dai: Co. [Il'mIllT. A III 



kdn ATtcmfts. Eagle Fora. Tenoa. 



WOODWOkKTMO. Fbwct tola - Mato 
them voursclf. Lathe. Kroll sow. sow ta- 
We drill tnri ka, naiiAbLr aarulrr, btuuMv, 
hiUlunsed pIuiiv. CumolrLe tlelwlh only 
BBc. Fonular Wvtlianto Frits. 2UD E. On- 
tario ELrcct. GbLcaxo. 



WATClIEB. OLD COLD, JEWELRY, ETC, 



ELaiM. Wnlthum wnlebes SI. BB. Xtakc 
bt|? money. Free waleb and JewuLry un- 
l<w Firmwith JaWrii? Cfc, LB3-F CoiulI 
at... Hew Tori. 



COLLECT ORa I CtoiolTie sold snerlmen, 
She! ULebiul Rr.-n IL-au £43 Florn. Wto- 

BlIM*. 

CiFAU — Collectnrs' pircrla S3. BO, l.apt- 
durii.-' pHi-raia 5b. nn. Calalcwue toe. Mur- 

rnnn Ecwerd. Melbourne, AmtraHi. 

■GOLF H 35 .PU CKmce. Mall wl 4 mJil 
ieeLb, diamonds. Jewelry, walrlier. Ke- 
(i-iw- e»sih By rrpji-ii itinll flm IsTactlon 
miHvanU'rd. rree I iiJcrmu LJuri, Mr, Wein- 
berg's Oald Refining Compuay, J3DD-Q 
F*nbCVlJL MmUCBPBlblL MlhQ. 
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END REBUILT WntcKw ! Free mm Iohltc 
— T hamarid*, ]ns^iiT, ( 3 c iXKr&ffH :*. Tbft 
Hew Yuri dcbCrrs-, Tt Bowery. Dru". M. 
New Tort. H. V. _ 

GllMA, Aya.Li=i, nilimryLj, ]amrlt}. SSijt 

rough (htisEddh rmerild. sapphire. enr- 

PEL tnpaj, I'.ll-npil. iTjjiLi:, JL.C-fl prtfrplld. 
OpUIng 11 JU Up . ]E<n itH T. ifU-m. Ofl^ulI. 

WilTCHMAJEEHa- jlOLtf rcnJa.'rddlJI. Jhw- 
ClrV — i;i:i. Ljl.t. &U Id. Beat ptltei IdT nLd EBLd. 
aiimouidj. frrr caydfl* Belt 0 * 1 !*] Com- 
pany. Ban IBP. CTiJciep 



„,.. T ,.Ty, alt, tjhlp, liirogn', . 
j?irr_ 353 Old Arenas. Cleneland. Qhm. 

HTOHEaT Crlc.-H text iilil k mL:I— M y! | :„.:i=r 
tfelli. VPkticr. Jewries'. IDD^ J uLI eas-h 
V-5,1 Ji,' HiHl'.'ll ddv SblPIPEIlt TrtelYtd. SJ.L- 
lilatllM] punjonuad pr arutlrt cheerfully 

■ — TJlIClEO QOJI 

Qh*rnsL*|n 



Building. fluaiea. 



tf L h'hIIiIVih, Pi-ii mil 



IWASTTn send y-au prfMC *( the war.- 
SpfI'^I hUlllkiit u( FouuIbt UV- a In.!', lei 

H&KuxInc'i -cJHEiLncd tmies. VYha.fi, ytivir 
DrncMlUaB'? ffrut am a Ludn.-.-. r, w dhhn- 
llanaHf Clwiaird. Advcrtl^ne. 31 ® 
Fr OflUrlo St., CI-icaKO. lit. 



3OB1CC0, Ua&MdH' bLTFLIES 



, .’Si*?* Jft 

Hiltfhitir OUliLUy. S2.4& dIuh C.O.D. charge*. 
Sariple ease- cl various braad» ft no 
Write F. Beearra. Bolt 3 SdJ. Sun Juun. 



l!H. LMJLL-uIL TChUefeU til, firtiic^h. 



WASTED— hllSCELLAYFOrFl 

SWAP I Buy! AbytbLn*! N-atlllnfiT lm> 
binl SJotbtui t(n.i htdi«i Pratce. Box. VH. 
Oklahoma cl It. Ok lahotr - 



MFitCUBY Tunrntm. 

i iirdn: uni: , nKfcrJ PbddeS. tLll_ 

newSc! 1 . iutc *,ik 1 seml-rare melaLa, nwlal- 
tic residue] purchased In any pua.ii.Llu- 
Wrttij fur uaftcallcsuL WdAHunriUl iTud- 
1 u*r ctiibptLiij. 5 )Hh und Udok Streets.. 
Fhllndeloh.ln. Perns. 



Eda-linun. niilr^nn- 



■ JiTUliDE. 

ferefi W^flr. 



Justice Jewelry 



CBARAtfTBED Snvlnpi cd SD^ an ad- 
varLhed aiticlundLta. Baud tar Infg tut 
Ijf (nrr iprli:^ femllq FunkiHe- 

tna, tai V Und Btreeii Saw York C 3 tj. 


FEIEiE — A cliarwe at * laf*tlrrns to net 
YaliLiblr tote tbtTcdbDdiie and iilK: Iree. 
Ku jaLllit*. WarLd Wide BacrnDe. Ii 32 : 
llrpHdwsg. Mfv Varfe Ollsr. 


BIftTH Csrtlflattd*: Cwnplete Intunim- 
(tan Idr abtninlns blrlh certlHcel* lr«n 
any stata $ 1 . 00 . Hrnil dale aaunty nod 
Hate uf (Hrlii wIITl trnilCU.dC*. Her lid (ib 
J. TtahmpGdD. DepL. 33 t. Davis. CHeiolioina. 


BAYEf Wirjt to tnnnnge vauT perianal 
naipteji In a. batter way? Vn; need this 
itiiu'ile i-isCEib Lh.it keeps ynu an tail — 
ellmlrutisa Yarry- Weiwl I*innnouiit 
PmdiiLtJr. 5 y«( 4 Sna Strret. New Tori!. 


ART Fretty sir! PlctaTia. Ntttj new 
Arrlre. Comptete let IE piatnrij Jtl.fto. 
Sample package tie, Firl. picture lull 
paiteard il*r SliKSlV Itnrierb. Eni lb, 
-■StattPU J. Sn Ynrk. Dmil A-fJ, 


FOOT Suttrreni. Send tar [re* applj 
dunpert LrnpteauleuL jiuLinrtat Hutu fHnlr. 
Inin Alie-ldan Hand. Cbleaea. 


DQNTE 5 .T ATTTR 1 I^i:±tffn.| Her aur nd 
UiYdi'T "MLicrlLrCDrerjs-' ' ADBlo-Amerlcan 
EereaTch. L» AnKeLes. 


WtK p*|se *1(1 Pry t hwtlrt^'BLHecsiru! 
Cnateatbi*' chaws baw, Lua pLuLauLij, 
Eulleoin laiiiy tiCd.Cna.w prtrar inrlad- 
rd World ltabUsJie». 4 E 1 E-B Cellaca 
Orore. CtiLtafa. 


NaBAIi A llli'.etirt: utrifl nBmE and ad- 
dress lor free boaldet an Bullock'] ilLsaae- 
ety. Ngtianal Libwatarlm. Hmisj, frine- 
]ln BtSMOII. WAnlimBCcn. D, U. 


UEKICAN Lrfal mattm, William Cask-# 
Haiti bio Amcriaitt ALtOrne). KIThcP, Ttt 


NUCRtUKROrS 


D RFRftT UVjurrL Mb — LeauCafid, 
CcGlrd saddle- Irnttier "t'lainsmnn." lie- 
JjLid guarantee. Blxci to 33 . Bond tL.ap, 
Trwdliiik Feat. PCs 1 SH. Lincoln. Nebr. 


FEllMANEhT Uagnet-caoulitei] Vo beau- 
Ufulj diiratda, ar.n pn-of idpMle c*mj; 
■"■clicJiC ? (i* — lift* Si m. [[UTrr btrore 
■tnerrunenC. prJcrJCLK tub maonetLc iteeL 
il.an. Feaoack PLutle Cu.. 153 L Highland 
Avr,. DeCraJC. MkKlgjMi. 


TATTOPItfd ClaLbL. Supphi*, 1343 
llnlA Trrr Prtrjf Wn-kn. AnnMtan. AJb^ 


WO»U£JCPCTL lluTKiun ilctvt 3 L Y nLn&iv 

1 On VnTHiiaw. ^3 E. T 3 . Kpri Vwlt Gftj. 


MUIfl Diiwlir-i hoi" mpnlunhlp 
errt:ftniLr. Ererv bonirr ba^u. Sample 
th;. Kant. 331 -P Third, Pittsburgh. 



BIO Mall (nr you. L* trs l mn&ryrrLakLni 
tllin, CQpertbnLtlibi, fittklCrB, liLujtohu'A 
Isted in dlhretM? Ite. Ideal Srrv- 
1 S-M. Fatt Ridge. IU . 



hKI?E. rrljilei JnEurrasttan a hint 
■-' r -"*iLnjI fur liiltiiiLili. Inai-juril uni 
ty, lc?riry rtframnn. Bfti 1 D-F, Epno*- 



Jtrid- MtaKHiri. 



WE Train yen 14 b*40itw jnedlrnL lufe- 
itr»Utr» tftli iiscian tminu In epute time. 
Free ratDJoiot iEapcrl*] Tea±vnl«#J In- 
ftttu k. Ban h 13 - J. a jurtljn . Tf»w. 



llIqj Mccbmttz. B 3 Bt- Clair, Ci'i— ff<L 
5 TAKT pronthblo UtWCdn* butbws. 
Ft re SiMUxuctu™. WiLte TUntP. «1 

Ban ti t fitm. Cbteejo- 

ARCH BuppnrLi cuEtDm mule. 33.33 
pilr. iunprraurib tuaurlyJ itt* Nufiat 
C.-I.I . I+TI l'-r !■:■■. W r.-g. 



CptfTEBTAMTEJ FuzHara I ‘'Wardt- 
Vi’lllilti-'^wilif,' - * tlW^Slrtiln* WWil-lMlH- 
tbj puieJe, ijIT t-n IhcjMiiidi if. dr I] nr-: 
wesLti el eontrat prisex Bend Idc ios 
ccpT rich ted tJubJr-ehiTt cdcudu^kt 

bit'LlLtKl end orber ■roJu.iWE jntanndLioii 



I.Aqt W k V F; V 4 tljiu Cdilctem. Band tar 
laree free lUde'rftled. T0ldtT deatflhllUE mt* 
Pupnlar MKhoautp beat ePTerlnp rvrry 
I.;:uwil :m- vl : ■- :■■;■ !-■ ■■ £i:.- Ll-i- h .'iiiv r 0 : H 
UuiLdluA. husl neu *bd Ludiwtrt', 
Uadhaiiln Pma, Ream. (Cidl, iM E On ■ 
J ip (OjSl . ._f 3 AJ d> fi a 

5 MMED 1 AXC Cwli for eld irlbrn, Hht- 

ktt 2 De. Md 3 Market. Bam Fm-nalscs. 



[■jJiur, 



RlWlftJVB OtiaPtLe lt»IU, 

Minnie". Year name In diimrrhai Trial Unit 
LLsIs Lflc. Eicvbrd, 3 M 15 road 7 .' ay. Hew 
V'. irk:. 



BEND luc Stamp], lar IJLuitruLM caVi- 

Iht Oil ;i:LTii-la-"lnil lil*ttJiaiLdL*a. All 

ILhiu be i-vr-- -i - ! i utility. vaI:.- 

and. praats,. Oatdsnttld Ftodurti, Dept, 
m. MEn Qwnnwlnli H t.. H(:W Yatlt. 



Houst-- St. PetErEhprp- Mv 



COA T.§ *r, a™ .a -nd create «™ttE 
Diluted In erltmi or tla*ds uifl white. Irani 
htraldtE dnenallnn dr /uTdleltra ((tjt. 
ijC. >: and up. BtEbceb Erj.de -wort. 

RJdSt Studlw, in UP Oaid#[e Avenue, -C 3 U- 
t*Ed. ILI. 



HEATTHO 
tar* lAfc, ~ 
elnPHM. 



Q Elx Tccr.T! | 3 D yearly. LI 5 en - 

jtwijrviwcig, Rffite lAfta. Cln- 



STAK f llorriM bdsslnrsa rnktlAA Cdtltfew 
EUJden JurcilluK. rjotterr. tlrd. Path.. Her* - 
haste. Annul ne praHta. Jlluattatrd In- 



ELECTRICAL TECHNICIANS Urgently 

Needed! 




in Lliftiry uad jirue- 

ind Intwirrilon, Stn- 

ikrhta canattuet motan; IpilbLI wiring, teat 

BoniT.il iirH, nwitm-K, I riirur.jrmfn, olac- 
iKinir tubal- Pou-Linl muchaim-iL drnwi nn 

LueLuded. 



Q-anli^nR ferailuoLen ]o anOr all hrMoltri 

a I elEecncnl tverk; Aide advdaeanieAt, 

illlia k riiduuta ■ Iluvfl Q.n-wl Ipni >:i ho. u 

teehnlelHna* 4 tu<«rv| 4 «re, cwliicun: liuliL 
ratlnge mui tank in Imj, Nnrr, In coen- 
m-nnk-jLl Ir.na *nr| elecbtleul WOt-E [larmi- 
Lucy; l- PinpiiH. SPth V«r Ih'rIu Sepd, gp. 



Send lor VooAtlonal Ctuirt and' 

REGULAR COURSE COMPLETE IH ONE SCHOOL YEAR 

ELECTRICAL SCHOOL 

U 4 TAHO MA AYE., WASKIHOTOHj &■ C, 



LEARN A 
in 2 to 8 
WEEKS! 



BIG PAY TRADE 



MAIL 
COUPON ! 



We Pay 

Room and Board 



meet Ills *1*11 1 for men \ GREER SHOP TRAINING 

hiptl Tl-JlKtia, IV* hav* ItiatlJiU- [ 21i. »UI t. Wibuh a™.. Ghicapr. M 

rntnd SntenaK-* truLnlin* CtHSfaes Lel J ^ (r " ilu ' 11 TrtLni -= Kaete" 1 «di 

th* trades listed h*rO. Learn In r n Aatn,OI*i*l f; nnrfr-r* 

2 to S m'tielta by AutuuS ahQp w*rk. t 
On* *f AmeriCn'e Ltsidln* r-L brirj-la, i 
IdsLnblishud 1903 , 7 flu urn ti( at Laps, ■ 

MtLiLy tjni[ilujT*rH send tlrelr i"tn:]i(T j 1 
l:a* 9 ii Ti*r* L">r IrileiLalY* ImliitrLu;. j 

Fi*e *mpl*vin^rtL Befvlce. t_ 
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rOPULAR MECHANICS 



INVENTIONS WANTED un mm ed 

Forcsighted manufacturers already planning post-war sale 
Of new non- military products I 

li\\> liav-e hucc-egsfiilLv helped In. venture for over IS yeara in theEr unpmented ISeftn to 

inaunfiicturerj. with positive safL'puanU umlrr Fidcra! Court decision*. Scud for complete 
information about lliiiH co-operative association. Esperleiieed staff tri pive you perfwnul 
serviflo. Hef or tiuGCs : Bun & Bradatrest, Tfwmjts’ HcgUtC-f of American M&BQfiiet'u rsf 4, etc. 

CHARTERED INSTITUTE OF AMERICAN INVENTORS 

DEPAHTIIflENT 4, BARRISTER BUILDING WASHINGTON, D, C. 



WHOLESALE 

CATALOG 




FREE! 



4000 TESTED 



1 SELLERS 



*Re*iEO. £tSU pa*!:! ul OwMI |njc 

tMrflOni, O'-.;-' 4000 Qppur- 

tuNlkei. to Milks 

iJouM-liol'i goods, dl.plsv cnnS 

Bautin, fuinLi r Jowtlry I cui'ii 

sum n few ol Hit UirMBEtTiik vl 
Vlirlnn phtiwn jit i|iLn r jtin(f 

dGDlcm Ad lire m- n |»olhl c.it.1 i» 

k Of OpprlUtifl. 




ROMO 



Including FtHjUHIcy ModulatiMI— Television, tilt, 

in^iii« icsionumn fnniitfWfvicE 
taE*— AlrtcnlS Klhytri, feted rr.l-r. 

TT 2 PRfliS.JdOnjiQRLML 
Ln c-iiiupleLL-- riv^i aueIliMlEI.' 
PrtStlblwP * ] Tm-llra in 004- 
trtruirftoii, Oiwriiijiin. BcrrlirO A 
T-L t- 1 ■ 1 1 1 r: i . (’iivtid tlrjjl}’ ±n.<] o:' □- 
e IhhLiI nniJiA/ILiul ^ 11 ^ 111 ^ 1:1 
cjAir 'i [.b.tt — F hyKjEiuuE smurvl 
reiiir-d to radio mrlum* — Tilensilr- 
Li'K IpsqiiJIQento— PWW hUL-M'IJ— 
HwJiE'irp — Inductors — CijrvJc"*- 
CI 3 -— TriRKfCE-TILtPH 41111 flltnillki 
- i Ltl emI::- Itci'llo 

T*-|*plllJLiy — R.ECf -1 veti!— EJI*- 
JjdiiniH — C 4 tlflLri*«lCia — Cull Era! 
QfllU — Luud Kp« uKtne — A IlKO- 
lli .Liiro Itndto— VliOJMifirmiii 
fltfntps— ruMle *ijjn«iei.HLrais 
— AiTETitt 4 - JUiTlC.-e ]Em 3 Ju — ltd- 
(Drt C(aTi[*«ji - • Him runs — ,' lhEo- 

bnillf L1*J|I.'.I Al»n™— gtliifi IViVQ 

—Coll rjBjbnlatEoQj — "J eftl i-.jt— 

( 'nOmil n Hi/ rat i .ln^niiliii Static 
tauBSirwtiuh— ‘LtonUu JVilh.iv™ 
UDdcnrjJtcT'n ptnndJU'iJH — L'n|r-i 
A:aUL«. liLV [EW ijerEtjTEtJjSB 
. luraiSy EtiMiTiT^r-iJ IiiiLf-s. 

COMPLETE * PAY SI A MD. 

,M*.IL — .-S."™ — 

AUtJEL, Publirrhrrsr 49 WesR 33rd St.. Now York 

Mail rnt lni ■mw—aIw*,. IP J.H. 

till SS’hE 1 *' Ul " 1 ”' nt1 IJ " f,u,lK ' 4,fl ™ •*■•**■*“""11 






CAN YOU FIJI ITT 

TI.P.P wgaAtc k+ato 1-1.1 

uil|. |.t ,itii iaftW l,» 
mpti- OlBh.-ul L n-iwl n uii'l 



on aEK>ie*al. JuiE man! Ui* «u™ inH 
wi'IE apnil y rji t id nf ILcit IdnimJ Sfw 
iKolj. U'lifrlirr j'tin dm =■ nicchiilt w 
, ii-SK-1-L 4T Ipprtpllw. dUlfl- tKiirr pr 
T. it > i rj ’ r i! Lulrttilr-L 111 klUPTlUE l3l 
inul lulanir^UB tKihaiilm, E»tr, HiKar- 
„ K i: if Mill FiLEE ESAJH^-TTI U-^ 

, Oi’FEU. 

^ GET A PETTER JCB 

K lirtir: jub — En lfc« fljan.j]r dulo ItJui- 
I rj niQUEII r*V— « didlie* 1 ® EG Jn|n 
hiitjii'ii Tar TaiiriBir ai~-4 n?> 






itl'la ttulh 



i lir Ji loll 13, Era huIEIhe fee am EKmii ulio 
emn halt Irl-r4 to Lmprm-i liLmstir. 

BULB tnElnt-irlnE «r|1h. (lira* ™nJr! Lotto 
4 riiw Wij— ■ aiik-k rc-ffr™t mfLlitiL 
BtmpU uk rliu JIFKY INUKJl to EmL up 

, :lm a lift M IT LO JlLJ 1 PLIED JLrDtlrei. JLllIlL hV 
rkrrTi CE Auf rlUP-'P ITTfH! mil miuliLk H>nf|- 
HimrA, uinl ui-ltcra in itmpla luinHir h 
yuu thh LinJrrLEjdd It, 

tiRUMiLl (Vrnif4 EiEfl*rtm H sihUiifi nur? 
copnmillltkj Epr LrtlHlI SUtP mrrllKllLrl, 
111 EurL-rlijp mil III ui|r Hrlmv.1 [DKid. 

[ A vuirH emiuktkij prklleqK wHIi 1 
tu r mginMrt pp« lli4M With I 

UkM bDQki wlthDLt fcln J 



ANIEKI U.BiU TICHN ICAL SbCIETV id-ubl lihin — Vbupp CJuJltll. 
flrrxrl .Ora. * SUlh «t„ B^,.t Cr.i.-^a. lil.nuk 

1 TT mi 1.3 lihu Iti toD Llifr Hrfilid Jir-^ A-nillpmii oililna Df ruur AT-TO 
UIXJKP. 1 wLIL ]'17 the Ui-ll ‘■■•xy fllhHtM Or.lj-^ l.in If I rhiH-.io Us, I 
lllbL- rmiLTn Ihra txpcvMi culltvt. tl Kkvr LU dtv» UPD I rtoii-r 14 hrrj> 
Lhi-n'i, I'wlll Husrfl ynu (3 End pay 1 h» Cnijnr- nL tin- Mir vr im'It *:■ 

n muiltlli umLII Ml. paid, flen.u anrJuile nmi-jHtli« ... 

iht ytair Dfftr phour. 

Adilrfar 






k Mb IWk 



.. 

; lews i 



ami uina of 



ARTISTS MAKE MONEY 



COOK and HEAT Without Coal 



In Vh,. Pi...nL iln. « r , AK WOAtIT 

FufnJta ■ No Djudpai-v, ' B 

Dirt *r Aihei ■ Clran ^ ■ ■ ■■ IJJeM'T. ^4. Y* iGt 

Hr.il Ht SMALL r.n^r. V w s.^r W 


OVER 4&,0fl3 S QL lTV^. if 
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l ;; ^ S2sa'iCa i 

^S&BAY SJ T r 1 A ^ ^ 

Write ' imme dimok'.'r'lBEYlAL 'wilH TO OOEMT5. 


siQMgNcr 

|1 eS|= 


h. 'l .,’ mV ! L n ' M 1 \l'l . ' i 1 '\S\V V rick" [J,-. PO-I- i"h 

b'^lbirid Paainrlei. tb-ril! riiiiij Ou,., qumoClilrMn 
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M011I11S (DIF ffllliailEffl 




Ba, w -HAT.g inside me 

S aa& p 1 a^j-Lo oN ? 

fW'ti 

k T^sAg are ypy ' 

f HOLES IN TH£ SrfW* 
fHNS. AH? GOES 
jn oft. our As t -jBSS K_ 
■me gas ejt-Jax w 

k FANF5 OS \ 

ivOHTR^CT^ : ;W; 



flM£RJCR r S 

STRATO “SENTINEL, 
WORLDS MOST EFFICIENT 
WAR BAUQOW ... NOTE 
AlOCWrNe CAfli.ES FOR 
INTERCEPTING ENEMY 
WAR PLANES 



„"* oeceur 

s *>okin 6 a 
nwceAtet 



<*BOKAtOlty 

£*' rfJTI, 

s * r burned 



7MERE AR£ &a,QQ& <v&C F c - q -r jn J 
THAT ‘FlSH. ' S+lg'LlGO UP ALMOST, 

3 MILES fcggy^af - :- 



jf50Wl£THlNG J^l 
P Like the 
l piFFefl£i'K£ jr J* 
.MAKES SMa<ifr*y 
ALfitArJ| 



PRINCE ALBERT'STI 

smoking jcy puts F 

.PIPE-SMOKERS Lip Jl 

in the clojjds. 

the RitH.ToaAaco-i^ 
tastc fiuR^ is r«£Re, 
t. ewfrero^.es 
L rwfiOL'fin so 

lh| MiLfrLy! J| 



§3K THIS-Typfc Qpp 

FbARIMSE BAludOW 
r IS P3R TOWINS 6 
ALANS A^tEiR TfiLiOEfi I 
TO STAVE Off 
( CiME-BCrtvBiNfl 4 
> AND SRQUNfl J 
( SHAPING 



/^ LVELL. fti&HT] 
if NOW Jilt Sli'.NO 

T tustameopf 

BJTt AfJP TOpLHi'SH 
SCORCHING VkVTH J 
> AiCA&OP 4 
i THIS MEL LOW 1 
L PxIHCA ALSEAnJ 
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POPULAR MECHANICS 




mz. 



Popular Mechanics Magazine 

JL mEISTMtE II4ILS. rATTLPTT QTIFICi; **□ CAMERA V 

WRITTEN SO VOU CAN UNDERSTAND IT 




Vol 77 



APRIL, 1342 



Thu'i'-dlmiHiii.loiial plailic models. built an icalc of 
lien from turning rbei of today's itrent lamps 



I JNKKOWN realms of science are being 
1 - explored so successfully that research- 
ers are getting glimpses of new wonders 
likely to be of infinite benefit to mankind, 

AD civilization may take a tremendous 
forward step when, radiations almost as 
powerful as the mysterious cosmic rays 
emanating from the sun are placed at the 
disposal of the physicist. And that time is 
not far away. Work has started on a ma- 
chine that Will whirl electrons up to an 
energy of 100,000,000 volts, regarded by 
scientists as approaching the cosmic ray. 

Strange plants may result from the bom- 



bardment of fruit trees, berry bushes and 
vegetable seed with LODCjCKHp-volt X-rays. 
Alteration of chromosomes in living cells 
of fruits and vegetables, producing changes 
in color., siae, flavor, quality, resistance to 
disease and other characteristics, is the 
objective of this effort. 

Because heavy metal wheels are being 
spun 1,000 times per second in a vacuum 
bottle, air transports of the future may 
operate at altitudes far above those com- 
monly used today, and at much higher 
speed because air drag is less at the upper 
levels. The metal wheels are spun in a ma- 



APRIL, iw 



1 



t .£ 




I ff f\£_ 





tiling 0 ipstllght ■» iimulet.* lh« iyn r tflehrieiaFi itudiai uawnal variation! In nmounl si mitliglil itrihing 
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q chiitc employed in testing rotors of turbo- 
superchargers, which make possible effi- 
cient operation o£ airplane engines in thin 
air. In use, the rotors turn at a speed where 
centrifugal force will make a pound weight 
dii the periphery exert a pull of more then 
SO tons. The engineer seeking to design 
rotors that will not fly apart under the 
enormous stresses normally created, or 
larger ones accidentally applied, makes use 
of a lest machine in which a pound mass 

Making glpu. glartlan by coaling it with tbir Aim of magnaiium 

fluoride vtiFifrr i/ndf' higSi-v bCuiim glebe id G^n^ral ^Ifctrk laboratci-y 



exerts a centrifugal pull of over 100 tons. 
As the metal wheels approach a speed of 
1,000 revolutions per second, they literally 
explode, giving their fragments as much ( 
energy as a projectile fired from a small 
naval gun. Tests arc conducted in a vac- 
uum chamber so air resistance will not 
impede the wheels at extreme speeds. 

Some molecules wriggle like worms 
when an alternating current is applied to 
them, it has been found in the General 
Electric Research Labo- 
ratory. The force re- 
quired to make them 
wriggle gives scientists 
important information 
regarding their weight 
and structure, Then, 
knowing how they are 
built, new molecules can 
be designed, with proper- 
ties to mcetapecilic needs. 
The importance of this 
study is found in the fact 
that these wormlike mol- 
ecule!; have many useful 
applications; artificial silk 
and rubber are made of 
them, also many plastics. 

Not too far in the fu- 
ture are false teeth, so 
constructed that perma- 
nent magnets in upper 
and lower dentures repel 
each other. This repelling 
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action forces the dentures against 
the Hints, eliminating the need for 
adhesives to make the teeth stay 
in place. Magnetic teeth are made 
possible by Alnico V, an alloy with 
about three times the energy of 
any previously known perma- 
nent-magnet material. 

Shortages of metals have sent 
the scientist in search of alternate' 
materials. In the field of heat- 
resisting alloys, study is b^ing 
made of Compositions requiring a 
minimum of nickel one of the 
strategic metals. Already new al- 
loys of aluminum, copper and zinc 
have been developed. 

Fighting pilots- must be kept 
warm in high altitudes. As a re- 
sult of research aimed at develop- 
ment of electrically heated flying 
suits for America’s aviators, all of 
us may wear heated clothing a few 
years hence. Instead of heavy un- 
derwear , thick wool suits and 
huge overcoats, we may dem a sin- 
gle lightweight garment that will 
keep us warm in the coldest 
weather. Tbig suit would be wired 
throughout and plugged in on 
current from a smalt battery, the 
electrical system of the automo- 
bile or the lighting circuit of home 
or office. Already many pilots of 
our war planes are wearing elec- 
trically heated suits designed to 
keep them comfortable in temper- 
ature ranging from 6€ degrees be- 
low zero to 70 degrees above. 
These flying suits are many 
pounds lighter than the sheep- 
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skin-lined garments which they replaced. 

Fully as important to the aviator are the 
Laboratory studies which resulted recently 
in a new means of measuring the hei gh t of 
clouds from the ground in the daytime. 
Maurice K. Laufer and Laurence K. Fos- 
kett of the National Bureau of Standards 
found that by projecting the light front a 
tiny, 1,.000-watt mercury lamp and noting 
with a photo-electric cell — “electric eye 11 — 
the "splatter" of light where it hit a cloud, 
the altitude could be calculated by trian- 
gulation. The projector consists of the lamp 
located at the focus of a 24 -inch parabolic 
mirror having a 10-inch focal length. The 



narrow beam is projected Into the aky at a 
frequency of 120 flashes per second and the 
rays scatter when they hit the clouds. The 
light scattering is detected by the electric 
eye located at a known distance from the 
lamp and adjusted for this Hash frequency 
to distinguish the beam from background 
atmospheric light. The cloud height then 
is determined by the solution of the right 
triangle formed by the line of the beam to 
the clouds, the angle of the electric eye 
sight upon the clouds and the base line con- 
necting the beam projector and the photo 
tube. 

How much sunlight falls on the south 
side of your house in a year? You prob- 
ably don't know, perhaps don't care, but 
it’s an important subject of research in the 
General Electric laboratory. Out of these 
studies may come recommendations for 
building homes so that the maximum 
amount, of sunlight may be utilized, or rad- 
ically differ ent means of heating evolved. 
One scientist working on the problem em- 
ploys a house-shaped model attached to a 
globe. If the model were in proportion to 
the size of the earth, it would be miles 
high. This model,, as well as the globe, is 
illuminated by a spotlight, which simulates 
the aun, mounted across the room. This 
apparatus helps to check calculations of 
the amount o£ sunlight which falls on va- 
rious walls of a building, oriented in dif- 
ferent directions, and at different times of 
the year. 

Most of us have been annoyed by glare 

(CaiLtiru*d to page- 1 B-5J 
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"Halifax” Bomber Carries an 



Enormous Load 




Biggest and fastest 
plane built by the British 
aeronautical firm of 
Hand fey-Face. Ltd ., is the 
“Halifax. 11 bomber ,, Which 
has been playing an im- 
portant part in the Royal 
Air Force long-range at- 
tacks on Germany* Italy 
and occupied France, Its 
bomb compartment takes 
up roust of the space in the 
fuselage below the wings, 
and through vast doors in 
the floor the bomb aimer 
releases the heaviest type 
of bombs in production. 
The "Haliftx" is the first 

British four-engine plane 
h in some years to be 
- equipped with litjuid- 
cooled motors. These are 
Rolls-Royce “Merlins/ 1 
Heavily armed for its own 
defense, the plane has a 
four-gun "BauItoij-PauT 
turret mounted behind its 
twin tail fins and rudders. 
Seven men form, the crew. 



Pitot (top* *F ei Hnlirug 
b^rmtttr llr* *Ignai 

I* lok* iff; behind him 
!l tbs *«GifhI piletj be- 
l«Wj ihv rpdie re I Pi- 



th* ground crew loading 
bomb* into th* fa**tag* 
- ii dwarfed bjf immtmic 
era Ft, one of moit farm id - 

oble |ong-rartg« bamben 



'Vegetable Ivory” Seen as Wartime Source of Material far Buttons 



Because of a shortage in materials from 
which buttons are usually made, including 
plastics, the United Stales Army has or- 
dered 2,592,090 “vegetable ivory” buttons, 
made from tagua nuts produced in Ecua- 



the hard material withstands pressure and 
heat without cracking and remains color- 
fast after numerous washings and long ex- 
posure to intense artificial sunlight. They 
may be used on all soldiers 5 garments Cx- 



dor. Tests of the tagua nut buttons proved rcept where metal buttons are required. 
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SOS Buoy Floating on the Sea 
Sends Signal 60 Hours 



gas escapes before the dough has 
reached the point why re it can 
retain the gas. With the coated 
product, however, liberation of 
the gas is retarded until water has 
penetrated the insoluble coating, 
milking it possible for the dough 
La retain a much larger percentage 
of the gas. This action results III 
baked products of larger volume 
that are lighter and fluffier. 
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Fabric 'ts Made Flameproof 
By Dip in Chemical '■ ji 

Airplane fabrics, party dresses, X 
welders' overalls, blackout cur- 
-tains and draperies— all these can v 
"tie made flameproof by dippin^^ 
them into a chemical solution that 
until recently was a costly labora-f 
tory curiosity but now is in eon- ** 
nomical production at a new Dii^ 
Font plant. The chemical is am-^J 
nionium aulfamatc. Sprayed with X* 
this solution or dipped in it, a fab- ^ 
v Lc may char on, contact with fire, 
but will not flame nor support 
combustion- One pound of the 
chemical is used in a gallon of wa- 
ter, Fabrics immersed in it and 
then dried svill be flameproof until 
washed, when the treatment can 
be repeated; dry cleaning! how- 
ever, does not appreciably impair 



To aid in the rescue of seamen adrift at 
sea, a buoy developed in England Hashes 
SOS signals continually for 60 hours while 
floating on the surface. A new hood and 
cloak issued to the men guard them against 
exposure while awaiting rescuers. 



Cakes Can Be Made Fluffier 
^ ^ tj By Delaying Rising 
\ Biscuits and cakes will turn out larger 
'j£ and lighter when baking powders and self- 
X rising flours are treated with a new phos- 
% phate complex, declares Dr, Howard Adler , 
— ^ chief che mist of the Victor Chemical Works 
^ -in Chicago. The chemical, known as hy- 
mroakium phosphate, is applied 
an extremely thin coating on a com- 
£>cipound used as the acid constituent of bak- 
ing powder and flour. Ordinarily the bak- 

„ ing acid reacts with the bicarbonate of soda 

-4^. so rapidly that much of the carbon dioxide 

6 d^'. r ,*<,/ 
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the fireproofing. The sp- 
pear a nee and "feel 11 of 
material is not affected 
by the ammonium sulfa- 
mate, The treatment is 
already Being used in war 
industries where there la 
a. fire hazard, and also by 
some dry cleaners. 

%. a. 3 

Stand Turns Engine 
To Aid Repairman 
In Reaching Parts 

Faster repair of air- 
plane engines is made 
possible by mounting 
them on a rotating stand 
that saves time for the 
serviceman in reaching 
any desired part. By 
turning a crank the en- 
gine can he rotated com- 
pletely and it remains in 
any position without be- 
ing locked. Engines ore 
prevented from turning 
over accidentally by a 
unique mounting ar- 
rangement which permits 
adjustment of the frame 
to maintain the center of 
balance on types of en- 
gines that vary in weight. 
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Helicopter Ferry Is Foreseen 
As Latest Craft Passes Test 



CNames and addresses of 
makers nr sellers of com- 
mercial products de- 
scribed In this magazine 
are listed in the Where- 
to- Buy- It index. Write 
to them for additional in- 
formation and he sure to 
Say You Saw It in Pupil- 



itilliplc tolars spinning.. Iha n<wEtt of flip SHtorsky linr of hplirOpl'Eri ^ 
hevflrf moMcnkic nt IrGfltap leva! on anrr gf itf trial flight* 
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Helicopters will ferry the city dweller from his home ti 

office or airport, and giants of this rotary- wing breed wilT'V_ 
taxi air passengers between metropolitan airports and 
downtown sections in the postwar years if the predictions ? 
of Igor Sikoi'sky are fulfilled. The famous aeronautical de — ^ 
signer, Lasting his latest one-man helicopter recently, ap- 
proved its performance after taking the craft up vertically, 
havering motionless in midair and making a good landing 
after various maneuvers. 

The newest helicopter 
has a fabric-covered 
cockpit and partly en- 
closed fuselage, Mr, Si- 
korsky said this type of 
aircraft could not develop 
the high speed necessary 
for long-distance trans- 
portation but would find 
a definite place in ferry 
service after the war. 



Rotating Hand makes all parti of rngino quickly accossibtfi far repairs 



lar Mechanics. 
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N alien thn cocking lover 
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le-ft, Jl-cclllitr hCW* 

Fridge- which pierced itavl plate; 
e*nl*r r iron da rd .33 long riftn 
«(gr)r|ds«F fiehlr 30rflfi p™*? car- 
tridge. Regular army tiinmviih 
lien only denied rhe steel plain 



MAKING elaborate 
* * calcufo lions for range 
and wind, a rifleman 
aimed at a target of ar- 
mor SteeL His heavy slug 
went halfway through 
the metal and raised a 
bulge on the other side. 

Another marksman put 
a small club-shaped 
weapon to his shoulder 
and without bothering to 
correct lor the range fired 
into the same steel slab, 
fits bullet went all the 
way through, exploding 
and expanding as it 
pierced the metal. 

The remarkable thing 
about this was that the 
first rifleman was shoot- 
ing a standard 30.06 army 
gun, while the second was 
using a small , 22-caliber 
rlfic. 

It was an unusual 22 , 
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to be pure. The ordinary 
22 will hardly knock 
down anything bigger 
thnn a rabbit, yet the new 
cane is a big- game rifle 
and Inis been used in ev- 
ery part of the world 
against nil sorts of game. 
As far as is known every 
animal hit by it has 
dropped -dead in its 
tracks. Even when, hit in 
the lower pari of a leg an 
animal dies at once. There 
is no record that It lias 
ever merely crippled or 
wounded. 

This sounds something 
like the f nturistie ray gun 
of the comic strips, and in 
a way that is what the lit- 



tle rifle is. 31 has added 
on entirely new principle 
to the science of ballis- 
tics. The tiny 22 pellet, 
weighing about one tenth 
of an ounce, travels at 
supei-liigh velocity. It 
kills by hydrostatic 
shock. It has the same 
effective range as an 
army rifle but has a drop 
of Oilly 4 Vd. inches at 400 
yards as compared to the 
four- foot drop of service 
ammunition. Is explodes 
on contact even xvith a 
twig, yet it is armor- 
piercing. 

Super-bifsh velocity is 
one of the contributions 
that “wildcat 11 gunsmiths 



APRIL, 1&42 



9 








Sighting Ih* tinder of Ihe .22 mogflum rifri 

are making to their art,, and it is having an 
effect on sporting and military guns, These 
"wildcats/' the independent sun makers who 
build line guns ta special {order and who 
charge yen $200 Id $600 for one, have- been 
experimenting with super-high velocity 
years. One of these is Ratnh. W aldo M iller. V 
At his ranch at the end of a dLrttralt-oif ' 
Topanga Canyon near Los Angeles he will 
build you a Miller Magnum J!2-caJiber rifle 
that will give you a triple advantage in a duel 
with, say a German or a Jap soldier armed 
with one of their best military shoulder weap- 
ons. At any ordinary distance you could point 
your gun directly at your victim, while he 
has to gUCss your range and elevate his sights. 
When you pull your trigger you get a light 
tap on the shoulder. 
When y aur opponent fires 
the recoil batters his 
shoulder bone and un- 
steadies his aim. If he hits 
you the wound may not 
be serious, hut when your 
first bullet strikes him the 
fight is over. 

The terrific speed of the 
bullet does the trick. The 
pellet gets its tremendous 
velocity from an oversize 
powder charge that 
would blow the gun to 
pieces if it were not for 
the careful shaping of the 
cartridge which has been 
designed to direct the 



Sujwr-Jilgih volaeily 
retrardhi applied Ip 
rhn 37 -m m. Dnlcfanh 
nun -wan Id give il «f- 
ficicncy of 7 Srmn. gun 



Hero yo j can Edmpare flit 
tanglh at the new ihcr t 
bul^flioA carbine with 
kngee MiWMtltanfll rifla 



(Carti|j»ued iu page 169) 
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More than one horsepower per pound of 
engine weight, a goal engineers hove been 
seeking for airplane motors. Is claimed for 
a new engine of radical design invented by 
Alvin R. EHrnsbpw of Califomiar After 
v successfully operating a small experiment 



lo. , 

V 

tal model,, a larger engine was * - 
built with a dry weight ui 'iiT'Q ^ 
pounds which delivered more than ^ 

m horsepower at 3,000 revolutions 
per minute, Jt is an S-ey Under 
opposed LL ba:m?r' type, each pair 
Of opposed pis Lolls being Connect- 
ed by a rigid connecting rod. An s, 
offset bearing- on this rod delivery 
the power ia o sort of inclined 
plane or worm gear on the crank- 
shaft, which, is parallel to the con- ’ 
neeting rods. The engine 15 of the 
two-cycle type, and to a certalnT"^ 
extent each cylinder acts as its own super- 
charger: the fuel charge is compressed on 
each downstroke before it is bypassed into 
the comb us ti on. dumber. About IVa horse- 
power is obtained from each Cubic inch 
of displacement. 
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Flash Illumines Four-Mile Area for Aerial Photograph 



Night pictures can be taken from an atr- 
j^plane over a four- mile area in one shot 

* with a brilliant flashlight developed by 
3 Floyd Brawn of Lansing, Mich r The flash 
■4 produces 4,iQ0,UfK} to 10,000,0410 lumens, 

V depending upcti ihfc chemical and gas mix- 

* a ture, which is variable. Such a flash would 
.c" outshine 200,000 SO- watt lamps. The flash- 
J 1 creating mixture is housed in a glass tube 

with a shatterproof coating, , jf,;, 
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Engine Exceeds One H 



Oppos'd - barrel cngiivt 
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afA'f 7fl pound: without 

pFiipuSliT, itaed tin d lank 



Rigid can *1 riling rfrd fef- 
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pov/cr to inclined plane 
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Lost at Sea Rig Up Radio 
To Call Aid, Find Position 

Ingenious work by radiomen and the use 
of weather and sun information to plot 
their position saved seven navy men adrift 
eight days in a flying boat disabled while 
patrolling the waters off the Panama 
Canal Navigating instruments were lost or 
wracked whan they were forced down on 
the rough sea. One compartment was 
flooded and had to be dosed dT by water- 
tight doors, and two man bad to bail the 
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Tllli evprnll icoepi man aflaal and warm far llOlir* 



fore and aft compartments con- 
tinually to keep the plane afloat. 
After five and one-half days of 
work the two radiomen succeeded 
in rigging up a transmitter and 
generator from broken parts, and 
their coll for help was quickly 
heard by a Federal Communica- 
tions Commission monitor in 
Pennsylvania, Soon after they 
contacted the Panama Canal sta- 
tion, but they could not give their 
location. A day before they were 
found, a rescue ship asked for 
weather conditions around the 
plane. The ship then proceeded to 
the area where such conditions 
were expected to prevail Then 
the ship asked the plane to report 
the exact time of the next sunrise, 
and, by comparing it with sunrise 
time on the ship, the plane's posi- 
tion was estimated closely, and the 
men spotted that afternoon, 

'Vk ^ ^ 

Rubberised Lifesaving Suit 
Keeps Man Dry, Warm 

Lifesaving overalls that not only 
keep a man afloat but warm and 
dry were introduced recently, and 
Capt. Erling Vorberg, skipper of a 
torpedoed Norwegiafi tanker, tes- 
tifies these suits saved 
on his ship. The suit is 
ized twill, with a 



VV 

Mobile Traffic Light on Wheels 
by Storage Battery 



- Intended for use at schools and factories 
where there is only occasional traffic con- 
gestion, a portable automatic truffle signal 
can be wheeled into the street when need- 
ed. It is operated by a storage battery. 
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ground, yet (do not inter- 
fere with tlie purposes of 
the test. 
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Showing how easy it is to build a ''tin ear” to spot the 
approach of air raiders, Dr. Dona id A. Wilbur of Rensselaer 
Polytechnic Institute, Troy, N, Y,, hastily asscmbleTasim- 
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pie Instrument from low- 
cost parts. It would be 
possible to construct sim- 
ilar locators for local air- 
raid spotters throughout 
the country without great 
expense. The detector, 
made up of a few boards, 
a Large tin horn from an 
old phonograph, a micro- 
phone, a baltery-opErat- 
ed amplifier and a pair of 
ear phones, is capable of 
picking Up the to Lino of 
bombers five to ten miles 
distant. 
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heavy boots attached, It 
can be donned in a min- 
ute. Members of Captain 
Vorberg’s crew were 
pulled from the water 
still warm and dry despite 
two hours’ immersion, 
and the captain reported 
that his boatswain was 
rescued although floating 
unconscious, kept up- 
right by the heavy hoots 
In his overalls. 



Outrigger Wheels 
Stabilize Truck 
During Teat 

In testing front axle 
steering knuckles and 
king pins, also front and 
roar wheels, trucks are 
driven at high speed over 
a short figure eight course 
on the rough surface at 
Internat ion a l Harveste r 
company’s proving 1 
grouncL4n--Fort Wayne, 
Ind. If left to their own 
devices, the trucks would 
take the turns on two 
wheels and turn over. 
Upsetting is averted by 
equipping the truck with 
an outrigger (having aux- 



Homemade Plane-Spotting 'Ear’ 
Built of Low-Cost Parts 
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By M. T, Stallter 

Manager Air Mail anti Air Enprvili 
Amirkn III Airlines, frre, 

V^Kf^pr, itta'iw? ^hin- 

* ' chilln fraftl South Amer- 
ica you want, a 
200-pound turtle from the 
Galapagos or a ton of precious 
seed from a nursery 3,000 miles 
away,. you can have it tomor- 
row by air freight. 

You won’t believe until you 
see it? Well, you ■won’t have 
wait long. Air power is revo- 
lutionizing the world, milita- 
rily, politically, and economi- 
cally. Tomorrow, man will 
the bulk of his important cargos 
and think nothing of it. 

The B-19, the Army’s 
bomber, has passed its tests. 
Gross weight of the B-1P, the 
world's largest plane. Is 70 tons, 
or 140,000 pounds; its useful 
load, 28 tons. This huge aircraft 
can fly 7,000 miles nonstop, the 



Although designed primarily ta carry paiHrgrri, tl 
liner hat large capacity Far mail and iisprcu, being 



Stripped of furniiliingcj interior of big 






i(«lH cargo poit.ih.la ip futiiFa freight planet 
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Tills manikin didn't need a trtl— il IravtUid 
by pit Mpr*ti fiow H*w Tflrb hi Chtage 

Inin th,e wide cargo dMh of <*n efriny iTEms- 
parl plant, Taft, goes a hi of wings ffli a 
niw Piper ''gnpiheppir" pbi«r™iien plop* 



Upper left. United Air Ltn^t catqo handler 
1 i g h I’ m ii t th» ftpol WSb irropi te-allng the HtW 
WfSG oenls-irte ri, At right, arc af the finl 
shipments af live animals tarried by a plana 



distance of a round trip between New York and 
Paris, Planes somewhat like it will be the aerial 
freight eat s of tomorrow. With its tremendous 
range it brings Europe and South America with- 
in a few hours of New York or Chicago- The 
Anmy Air Freight System flies cargo on regular 
.schedule between Air Force units throughout 
the nation and the Panama Canal 
But what of commercial air cargo services in 
the United States today and tomorrow? Several 
plans have been tried; none has succeeded as 
Americans would have them succeed. Why? 
Because the airplanes used would not operate 
Economically enough to get the volume neces- 
sary for reasonable return. The railroads do not 
use a modified passenger ear for freight. They 
use equipment designed for cargo. That is what 
the air industry must do. The planes now Carry- 
ing passengers, mail and express, were designed 
(Conlinued la pag* 173) 
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Cigarette- and-Coin Game 
Tests Smokers 5 Skill 




Strip iKswi Onrll te ne-Sr-fin ith of Srn-ehi&fi 

take- turns □! burning paper wkh their ligartUek 



Steadiness and deftness with a cigarette 
are required in winding a novel coin, game. 
A quarter is placed in the center of a paper 
napkin clamped with a rubber band ever 
the mouth of a glass. Participants in the 
game take turns at burning holes in the 
paper with their cigarettes, the object of 
the game being to avoid causing the quar- 
ter to tumble into the glass. It requires 
skillful handling of the cigarette, the end 
of which is usually burned to a sharp coal 
so it will bum daintily. One favorite trick 



<2 
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is to spread a bit of ash on the paper in the 
direction in which the burn should travel. 
The loser is the unlucky one Who is unable 
to burn a section of the paper-^witbout let- 
ting the coin fall. 

1 ^ — 0 
■treet Lamp for Uw in Blackout 
Gives Light Faint as Stars 

Emitting no 
more light than 
that from stars on 
a clear night, a 
blackout street 
lamp developed in 
this country is said 
to meet specifica- 
tions approved for use in Britain, Spaced 
lttfh feet apart and mounted at a 20-foot 
height, the lamps provide sufficient illumi- 
nation for safe movement on the ground, 
yet they are not bright enough to reveal 
the identification of important buildings or 
plants to enemy planes. 

, 

Self-Aligning Strips of Shingles ^ 
Produce a Random Pattern sf 




Beautiful effect* of a custom-built roof^ 
are said to be achieved with self- aHgningfTs 
"Random-Tab” strip shingles which make 
it virtually impossible to repeat the same ^5 
pattern on diircrcni roofs. The shingles are^ 
designed to align themselves, the labs ofC 
one interlocking with, the notches of an-fj 
other. They also automatically cover al! 
nails and protect the joints. Available in _ 
four colors, the new roof covering 
wood-grain textures accentuated by deej 
out shadow lines. 




Tafax and natcfiai guid» 
which caver all nmh and 
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darling gigantic projcctflei 

-defiance a] the enemy. Here v 
type carry nine Id' inch guns, 



I ^JOt 



the- sea, a mi-gh’y United JtiVt 40t't , l**lii|s tiiyn^rs 
.- sec Ihrec big It inch guns -firing civet the bow. ftolltaihipf bf Ihi; 
i addrtian la ni/mersi*:, antiairci-atr and secondary broad-side gvnl 



Call to 

Battle Station 6 ! 



Copyrighted material 




t Una at UntJe Mm i union op-eraloi Phn 

v v big soardhlfghl aboard a lighting ship, 

mating fraslpr lb« spotting* O'f 

svrfoia oni elR-refi ot night 



Evory moo ol his post— that's th* sig- 
ntficaeitc *f thif flow of th* no* igarijig 
bridge aboard an Anierktso. bciltlyj h ip, 
Dfficurs an duty am bathed "by bliM- 
jackoli al the-ir stations 



l 





Thii la ttifl mtnii! of communicating between lK* 
fig h ring craft of the navy, particularly far ihniT 
dislantHS and For periods when radio is shut dawn 
and ih.pii r,r P chsv* eeeugtr la let Hit signal flags 



Uniled Slates 
service and 17 eJWl in various stages 
of building, From blueprint planning to 
virtual readiness*. The American Navy 
□Isfl included, at ttwl lime, li* airtidft 
fpcriat*, 37 eruilon, destroyers, I ID 
submarines and hundreds of auxiliary 
vessels afready in fervtae end approxi- 
mately double Ihof number building in 
Kate I af shipyards on an arau-nd tfie- 
clock basil 



in fl 

u. s. 

side ' 






T 

Checking flit antlwr board 
is fust a routine d jry, but ll 
on* of thousands of jobs 
{■boetd our lighting ships 
(hut WUii fete performed 
wflfruul error. Sent** of th* 
loleif baMlsshljJS lit the 
American Navy carry 1,800 
officer* arid men 



. nnscin c.' .ri. Hfljrpi'.Dte 

Sidtlnf rttihnenl aboard 0 huge U-. S' brrl 4 tfcihf|^— fhTs^itf to 
e Italians- The men in the fareg round ate bending r>v*r tin 
■n down the hatch as is always dene in Sea engagement?,. 
» other men are running t-a their pasts. This scene It pk- 
I e-rt the trfler deck beneath the h*0. 1 turret. The sleek 
ich Quns icwiM-fjvB at an anrj&o toward the haHian ore in 
readlnew la be fired at t»my -craft 



to Ihe operation of gigantic Id-inch guns, 
moehlne-gun crew prattle* aboard ship— 
small craft or la aid In attempted la rulings 
bf w eopaos it taught rrtod- 
is being placed on anli- 
bambing plane's challenge la the 
gr$af floating fartr*!*** 





IhSi Ts -«iii uxtellerH view of a big U. 5, vnortroff, 
Nole the lUTa scoul plants llial can. be catapulted inla 
ihe air la search qul SUB my ships tsnd to OSl a 5 '>y?| Jr 
qF the bettleiJhip during cut engagement Modem 
wfirFare mils for the doses! coordination of ship and 
plant a (Earls, rat only ta surprise Ihe eneMy but 
“bo >a avoid surprise attacks 



frosting away a) on Em aginary etierpyj thil ballleifiip 
is o mighty unit in Amerka's sea power. Kewer -cap- 
ital ship* -ar* driven by turbine* developing mor& 
them 100,030 horsepower. Speed exceeds 25 f hall. 
A vessel of this typo- carries vast quantities of food, 
TM.DOD ^olluciE aF fresh weiler and mates Vie at Sev- 
eral thousand items e-ssenfial to a community of 1,630 






Pacific. This. photograph 
il'i flight deck thronged 
hcie Jinginti am being 
ihe takpoff. In Ihe group 

flghtai, ]CoUt, bomber ci mJ deadly io-t- 

pttki planet. FloWn by highly trained 
navy pilot), these planet form □ paW-fitful 
weapon. fh □ madn rn mother ship Fa bah 
tl* plan.es ii #cpplpp*d with a broad deck 
an which the aircraft t«ha aff Ond lond r 
the latter operation being made possible, 
in part, by arrester device] that ilovr the 
plana't speed whan ill wheats loach the 
dock. Thp- ship also has facilities tor slgr- 
irtg plmnet bvtnw I he deck, far fervlcmfl 
and repairing the plane] and far hauling 
the pilot] and maintenance crow]. Take- 
offs and landing] are accomplished wilh 
the aid gf pn rrlahoraie signal tyt.ltm, »rt- 
til-tlnS Fat the rnail part af mcmodl instruc- 
tion- >a pilot!. While the flight deck look] 
large, if is □ small spat fat incoming planes 
to till and pilot] must obey gvsey jnslrue- 
llctn for landing at the vM(l momeni in- 
tended— W Arid ihamlelvai milling lh« 
landing area and crashing into the sea. 
U. 5- Wavy pilpti nee irpined sa carefully 
lhal many outhgrJl»ct conltder them the 
belt trained airmen in the world. Dive- 
bombing wai originated by Americoi'i 
fleet flien 



Thlt ll Ihe chew gf go American aircraft Wf for - mother ship tr* sev- 
eral dozen Fighting and bombing plane! that already have proved 
their value in the war against Japan. Recognition af the Worth af 
airmen Ic ihe navy ii found in the building program that calls far 
compaction af 14 more carriers same of which are near completion 



I 




The signal gun, another means of aMnnnjnfcaFfon i n the 
navy, if shewn In. n 14 here aboaid a fighting xhirp 



Thii View of On American bailie ship lx remarkable 
fo f rlne unutual clarity af detail. (Photo by Eliza- 
beth R. Hibbi from European Picture Serrloe) 

And rrpw fflr r*oS byilnen— pflliing shelli ia tbe 
loader far rhtoe an'raircrciFt guns aboard a bat- 
tleship. fait work ii highly tiientizsl here 





Photograph nhotc WO* mndo 
train a plana which hod jw*t 
Feft I h h fight dock of a United 
Slate* Movy flirnwiff carrier in 
Hit Pacific. ii give* a how 
on view of fho Moo ling air- 
dr® mp, temo of sovaral hundred 
nFFiciffi (i rid rn^fi and on unro- 
vtolfld number of fighting C<ndl 
bombing plane*, including the 
moit highly developed torpedo 
plotifls- Of particular int*raii to 
Hie landlitbhrer ii ihe tad ihai 
all Itruduro above deck ii at 
ami' ilde,- clearing the w a y far 
plane* to taka off and land. 
Photo at left ihowi Delian at 
the flag bag. Aboard a mighty 
American hattl&ihjp aP wo, lifl- 
nalman ore leen hdiifing and 
IlCr^rng fag* in fhe bag, which 
4* arranged la IhaE signal* mciy 
be failind aloft wllhnUt delay. 
Alio in the pitiere is a giant 
Searchlight 



|M| 




Air-Raid and Rescue Truck Guards Building 



Equipped to combat" 
fires rescue people 
trapped by Lbc eiTcetii ,'bl 
bombing, a band-pushed 
truck has been assigned 
the task of patrolling 1 0,1 
acres of floor space in 
■ Me rchandise Mart bui ld- 
ing at Chicago, Mam 
by a. ti’nined crew, the 5 
truck may be place^V 
aboard an elevator ancr^ 
lifted to the floor where it. 
is needed. Its equipment 
includes spotlights, fire 
eattinguisbers, axes, pinch 
bars, respirators and 
first-aid materials. 



Trutfc E-quip ped la carnbar air- 
raidi ii railed inla etavator 



"Tiny” Wrench Three Feet Long Replaces 




Although they may look like giants, 
wrenches three feet long are ideally midg- 
compared with the IS^foot Wrenches 



tlMM MftErtth** replant oflwr* fiv? at long 



they replace, The tools are used lor turn- 
ing large nuts on marine steam and Diesel 
engines. Five men sometimes were needed 
to obtain tbo necessary leverage with a 
15-foot wrench, and in some instances its 
length and weight made it too cumbersome 
for the limited working space aboard ship. 
Now, with the development of a special 
alloy, wrenches about one-fifth the former 
length are being used successfully, and one 
man Cati handle them by sledging the tool 
to turn the nut, Wrenches are available 
with openings from two to ]S inches, 

h 

Separator to Clean Airplane 1 s Oilv* 
Is Attached, to 






Oil in an airpl 



.ftfie fh 






Sftginf can be cleaned v* 
with, a centrifuffyl separator in which im- s? 
purities are removed as cream is sc pa - i 
rated from milk. f The invention is de- 
scribed in gjafli nM issued to Alan E. Flow- ^ 
ers of Poughkeepsie, N. Y,, and assigned 5 
to the De Laval Separator Company, 1G5 ^ 
Broadway, New York City. Hooked up inVo 
the circulating system of an airplane, the s. 
separator receives oil as it comes from the 
engine and whirls off "the impurities, in- S. 
eluding carbon and gum. The cleaned oil 
then retiwns to the tank and is circulated 
again thrcuyJS the ™ g me. J i 
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Busy Little Men Do Big Job in Close Quarters 




Mon of small 
places in, the task 
lion «f warplanes at the Brewster Aero- 
nautical corporation's planOri Newark, 
N, J, Cupeiblc; el erawimg about In crumped 
spaces, where normal- sized mm cannot 
enter without great difficulty,, these little 
fellows, less than five feet tall, work freely 
and efficiently within airplane wings at 
such jobs as backing up the rivets ham- 
mered from the outside by full-sized men, 
US well £-3 other interior work that must be 
completed after the wing structure has 
been assembled. 



' Trailer Straddles Farm Tools to Carry Them on Highway 




Heavy disk plows and oilier farm equip- 
ment barred from paved highways ere 



R irbbcr-lired trailer pitki up Titawy implcmtnl le rnSVfr il OH highway 



moved on the road at truck speed by a 
trailer that straddles the implement and 
picks it up. The carrier 
is a two- wheel cart with 
rubber tires, short axles 
supporting fenders on 
which a triangular steel 
frame rests. Across the 
top is a drum made of 
pipe for winding four 
chains which raise the 
implement. This is done 
by applying a crank to 
the shaft of an auto trans- 
mission connected by a 
chain to the gear bust at 
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building up figure «n WO&rf frnmin right. 



UTo learn where to buy 
commercial products de- 
scribed in these pages, 
see the index. 



the top of the frame, 
which in turn is connect- 
ed by chain with a 10- 
ineh sprocket wheel on 
the winding drum. A 
light hydraulic jack holds 
up the tongue when the 
carrier is detached from 
the truck. 



-7TT3 5' 



Life-Size Manikins 
Cut From Paper 
For Display 

A favorite art among 
Polish peasant folk — cut- 
ting out small paper fig- 
ures for Christmas tree 
ornaments — has grown 
into the scissors- sculp- 
ture of life-size and larg- 
er figures under the tal- 
ented hands of Eiioa 
H a n k a__Gored: a. a n 
American arti st. Th eeye- 
catching^iovelty of her 
creations struck the im- 
agination of a department 
store display man, who 
saw the possibilities of 
using them in window 
displays. Now samples of 
Miss Gorecka*s art are 
seen in the form of full- 
size manikins in several 
fifth ' 

-To 



Gummed Wallpaper for Border 
Is Moistened for Application 



Border ix dipped in pan al wafer, circle, than Hudlc ■, maiding or wall 



Narrow strips of bor- 
der wallpaper now avail- 
able are pre-gummed so 
the user need not apply 
paste in hanging them. 
Immersion in a pan of 
water makes the strips 
sticky enough to adhere 
to old wallpaper, painted 
walls* hard tile and glass 
surfaces, and wailhoords. 
Care must be taken with 
calcimined wails to avoid 
surplus water which 
might cause streaks. 
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<ur cturt (r "best" ill* flqupduSt 

111 -pi luppliei L« Ang-flsS (ii>d hGi^hber ciH«l wiph walur 



|U THE last half of 1941, $15,000,000 
1 worth of rubber was destroyed in a 
Massachusetts fire, a million dollars 
worth of food burned In Boston, and a 

$3,250^00 fire halted production of air- 
plane castings in Clcvekhd. Elsewhere, 
war machine factories burned to the 
ground, railroad wrecks occurred and 
power systems failed. Forests and grain 
fields burst into flame. 

Unfortunate accidents? Not all of 
them. Incendiarists and wreckers am 
busy trying to sap our strength. Enemy 
agents are loose in the United States, 

M The time has come for everyone to 
be on guard," states Chief LydeL Feck, 
(ire marshal of California, “Saboteurs 
don't necessarily confine their activities 
to plants engaged in defense work. 
Anything they can do to slow us down 
tends to reduce our rearmament effort ” 
Right now, Los Angeles county is the 
subversive hot spot of the United States 
because of the airplane construction. 




S4frths*tS|** and .rubber cup Cirs held d pa in it a wall to Culnwny ntetfol ihswi tcmfrutllen the 

pick up canvsrintiim of xuipecPed inborn ur in nral room «1 um and thprmir incer-diary bfcmb iiud in Europe 
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shipbuilding, and petroleum production congregat- 
ed there. Recently Peck set up a laboratory in Los 
Angeles to deal exclusively with sabotage and arson 
and placed In charge of it Captain Paul Wo lfe, iy - 
tionally known arson expert. " 

Protection of the Log Angeles industries really 
starts hundreds of miles away, in the mountains 
and deserts from which the area draws its water 
supply and electric power , Aqueducts and power 
lines extend for hundreds of miles, and all are 
guHrded by vigilant patrols $nd by other means, 

What can you do in the fight against sabotage? 
Perhaps plenty, if yen keep/your eyes open, Jf you 






live in the country* be on the lookout for 
clear glass marbles a little more than an 
inch, in diameter that you may find lying 
on CUT near combustible material. Left 
alone, the "harmless* bits of glass may 
Start disastrous fires. During the lasl^var 
incendiarists started brush and forest fires 
by dropping “pancakes” of burlap pads 
soaked tvilh self-igniting chemicals. Read- 
ing glasses set at an angle to catch the sun 



and trained on strips oi celluloid were 
also used. 

This time., the glass marbles are appear- 
ing. A reading glass must be accurately 
focused to concentrate the sun’s rays, while 
a round marble has a universal focus and 
can start a fire no matter from what angle 
the sun strikes it. If you find any such 
marbles, gather them up carefully,, handle 
them with your handkerchief to preserve 
fingerprints, and report 
them to your fire or po- 
lice department. 

Above all, be suspicious 
of any automobile that 
you think may have 
transported the marbles, 
Get its license number 
but don't trust the num- 
ber to memory. Write the 
numerals- down at once. 
If you don’t have a pencil, 
trace them in the dirt or 
with a finger on a dusty 
surface. Twelve had 
‘“marble** fire;? occurred 
in the wake of one auto- 
mobile in the northwest 
last fall before the cer 
was finally traced. 

If you work in a defense 
factory your plant pro- 
tection manager probably 



Aircraft ora watrfvod by Brnrtd guard* al all principal airport* today 
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Ev#n on flir-lfns matcol carrlei ItTmitid^d- 
tico t?rd find photo to <nt«r the plum 

has instructed you in some of the 
ways to guard against wrecking 
and fire. Various "‘tools" used in 
the last war are being employed 
again. Qne favorite that looks in- 
nocent and! is harmless as long as 
it is kept Upright is the incendiary 
pencil. Laid on its side, within a 
few minutes it throws flames that 
may extend for 15 feet. Hidden 
inside are two thin glass vials, 
each Open at the top and each 
containing a chemical When the 
pencil is dropped the chemicals 
spill and combine, causing terrific 
combustion. Fake fountain pens 
are similarly used. Lead cigars, 
shaped and colored to resemble 
real cigars, work the same way. 
A saboteur is apt to place them in 
the hold of a ship and other- places 
where delayed ignition will make 
the fires harder to fight. It may 
take days for the chemicals inside 
to eat through the lead sheath. 

For the last few months Wolfe 
has been conducting classes of in- 
struction in scientific ways to pre- 
vent and detect sabotage. The 
classes are restricted to fire and 
peace officers and industrial safe- 
ty men. It may be easy for a 
wrecker, as has happened, to 

(ContEnifDd Id page l74f 



Copl. FdliI Wolf b-^ Brian expert lji charge of th» labalag* and 
"rain hurnau itl up En Lai Ang*l*i, with hit .portable laboratory 

A civilian guard make* Ibo ttunitt of □ vital bridge itruftur* 
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tiDn r and then is recovered from 
the solution by a system of elec- 
troplating. On? electrode becomeg 
coated with iron 9& percent or 
more pure., which can be removed 
in sheet form. Since the metafv 
contains a slight amount of hy-O ' 
drogen, it can be pulverized eas- > 
ily. Heating the sheet slight!^ 
drives -oil the hydrogen and the 
iron becomes ductile. In n e 
press operation the iron powdei 
can be molded into high-precision f 
gears which need no machining. 

fJL 
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op Lights Blacked Out 
By "Electric Eye" 1 

Instead of employing a watefb-.^ 
man to turn out night lights in hi* 1 
small shop when an air-raid alert \ 
is sounded, Andrew Teaaier ot ' 
Schenectady, N. Y., has installed^ 1 
an "elect ric^ eye”, which performs j 
this service unattended. Focused V 
on a street light near by, the phoLo 
toelectrie cell is hooked up withy 
the shop lights in a way thifcg 
causes them to go out when theO 
Street lamp ig extinguished and 
come on again when it is rehgh 
ed. Since the city street lights a: 
switched off the instant an ei: 
raid warning Is received, the sht 
also is darkened according 
blackout regulations and sta; 
dark until the city is lighted. 



Low-grade iron ore, which has not been 
considered worthwhile shipping to the 
furnaces, is used in an extraction process 
developed through experiments fostered 
by Henr y .F-ord, Electrolysis is the basis of 
the method, and the iron obtained has some 
unusual characteristics that make it useful 
in the new field of pow r der metallurgy. Iron 
is dissolved out of the ore in chemical solu- 



PhWucull mounted in window i( aunad at Orael lamp 



Sirens Perched on Traffic 
Scream 



!ntj Ngh.fi-, r«ft, ready far blacfca-vt 



Air-raid sirens in Los Angeles, Calif., will sound 
their warning blasts from atop traffic signals where 
a convenient perch has been found for 
them. The stop-and-go lights, too, have 
been made ready for blackout. Each light 
is provided with a metal cover having a 
narrow slit through which motorists can 
see the light, but the beam is not brilliant 
enough for enemy observers to see itn 

n itr. - — 

Electroplating Method Pulls Icon 
Out of Low-Grade Ore 
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Airport on Stilts Would Roof Over City Park 




H*l!e»p1ari Or Auto^iroi apeTSlinjjin^-f^rri? ic 



Ming service t p tfulE 

h , w y k >^CtV 

Its has been pro- to 



'Ptyifig airport* ceuld land an Irfics- mid-city airport 









r _ , . 

A mid-city airport on sti Its has been pro- to and from these distant airports he sug- 
posed for New York by Raym ond Loewv^ gcsled helicopter akJAutogirn sendee, with 



industrial engineer and now a consultant 
to the U. S. Army Ordnance department. 
Larger and larger transport planes of the 
future, he feels, will require longer man- 
ways, and airports must be built farther 
Otlt from the cities. To gel the passengers 



American bomber's Power Dive Hits 560 Miles an Hour 



its downtown terminal an elevated landing 
field over some large mid -city park. Sur- 
faced with an asphaltic composition, the 
airport would be supported by huge pylons 
enclosing elevators. Relow street level a 
vast underground parking area is provided. 




Secrecy of war and the fast development 
of new planes are bushing many a record 
performance that would be front page 



Thh iV, cirri n bam bar with 



sensations in normal times. One of the 
most, amazins feats was that of an Ameri- 
can-built medium bomber that set a world 
record recently by diving 
at 560 miles an hour— 
better than nine miles a 
minute. The event was 
not publicised until some 
time afterward. Three 
men were aboard the 
Martin "'Baltimore 13 when 
it roared down in a G5- 
degroe power divo at not 
much less than the speed 
of sound. A record cross- 
ing of the Atlantic by an- 
other U- S. bomber in eight 
hours, 23 minutes, simi- 
larly went almost unno- 
ticed, An army flier took 
a P-31 Republic pursuit- 
interceptor plane from 
Lowry Field, Denver, to 
New York at miles a 
minute — 1,B00 miles in 
iic-5 a mufvto four hours, 43 minutes. 

.... Jl^%rCLjCZi^rO Ct- 
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10,000,000 A DAY 





TFi>t it on* *F Wniw Yflrh Ciiy'i i.itoming long diilonca iwitEtibaardi 
A Cohpatdl ait Ihi 5-ignal Carpi nrvic» Fori Ditt tirltphont exchange 



A.f 0ST people have 
^ thought of the tele- 
phone as a little black 
electrical robot which 
makes it possible to con- 
verse with distant, friends* 
transact business, sum- 
mon the police or fire de- 
partment and,, in some of 
the bigger cities, to get the 
correct time and the 
weather prediction. In the 
past few months, however* 
the telephone has become 
a clinical thermometer 
registering the rise of the 
defense emergency fever. 

Increased telephone call 
volume has kept accurate 
pace with the national de- 
fense effort* and just now 
the nation is talking at a 
rate never before ap- 
proached. In New York 
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On OUPlklrt* of New Yflrfc Of IlfMsrtafl nSptriri *rsr Faur-firtlu of the tilr lolaphona lirirt run undcr- 

of Hvt 300-pmr (obl» which conrnini 400 wires ground, bul trouble ilmnlore xlill have iliit la fi-ghl 




City, for example, the daily average of 
phone caHs ts hovering near the incredible 
figure of 10,000,000 “hellos” each business 
day, In tins one city, an average of con- 
siderably more than 100 persons dial a 
number every second. 

Yet back in 1873 when there 4'/ ere 271 
telephones in New York and its inventor, 
Alexander Graham Bell, was predicting 
that “wires will unite the 
head offices of the tele- 
phone companies in dif- 
ferent cities and a man in 
one part of the country 
may communicate by 
word of mouth with an- 
other in a distant place, 11 
he was called a visionary. 

l^onR before the war, 
engineers of the New York 
Telephone Company and 
the affiliated Bell Tele- 
phone Laboratories pre- 
pared for an emergency so 
thoroughly that when it 
came, it was no emergen- 
cy at all. The result is that 
New York City telephone 



dials are twirled at a rate of 300 or 400 a 
second during busiest periods and the little 
robots take it in stride. 

Two remarkable recent improvements, 
little known to the public, are responsible 
for the boosted capacity of the system. 
One is the “electrical brain” or “crossbar 
office, 1 ’ an improvement on the “mechan- 
ical brain" or ''panel type office” which 



Aw#rc?&fr tang-distance rail taket 
5 n>liitwf i >a tona c<1. Kerf on op> 
eraser weaves an orderly tangle 
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Teltpharie hntflUen Htid f*pair 

train with practical wort Indoaik 



Connects phenes in response to 
the dials operating nearly all 
phones in the city. The other 
is the method of packing 4,242 
copper wires in a cable no big- 
ger than a man’s wrist. 

In ''panel” type dial offices, 
the automatic connection is es- 
tablished largely by mechan- 
ical means. Finger -carry mg 
rods move upward to grasp line 
terminals, directed by the im- 
pulses generated as you twirl 
the dial. The connection is 
completed when the last finger 
finds Its terminal; whereupon 
the final Impulse causes the 
right telephone bell to ring, or 
gives a busy signal. The whole 



Thu operator make* of tubxErjbare gal it by dialing 

Forming o 4 r 542-wirn- cable; imer compare). 1h4 OCid fliB old cable 



procedure averages Jess than 
a half second. 

The new crossbar central 
offices have fewer mechan- 
ical parts. They establish 
the connection solely by 
opening and closing electro- 
magnetic switches, or relays. 
The call is directed by a 
“sender circuit, ” the "elec- 
trical brain" of the crossbar 
central office. It reaches out 
ahead of the call to test con- 
necting routes, selects one 
that is not busy and directs 
the closing of switches along 
that Toute. The action is 
largely electronic. When 
calls are measured by mil- 
lion^, this fast electrical op- 
eration means the difference 
between thousands of busy 
phones — and thousands of 
busy Signals. 

The feat of packing 4,242 
separately insulated wires 
into a cable 2% inches thick 
was extremely Important in 
a city the size of New York, 
If it were possible to main- 
tain telephone poles in 
crowded Manhattan, an &6Q- 
foot pole, two-thirds as high 
as the Empire state Build- 
ing would bo necessary to 
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carry the crossarms required to 
support the wires contained in this 
single cable. 

Condensed as. they are, the fact 
that space for some £,000,000 miles 
of the city’s nearly 10,000,000= miles 
of telephone wire must be found 
in a subsurface area already 
jammed with subways, light and 
power Conduits, servers, water, gas 
and steam pipes, leaves telephone 
engineers with a problem, Engi- 
neers of the ’Western Electric Com- 
pany helped solve the difficulty 
with the newest cable, producing a 
covered wire with a diameter of 
31/1000 lath. The revolutionary 
development came when they 
changed the method of insulating 
the copper wires. Previously, the 
wires were wrapped spirally with 
paper ribbon. Now, a machine 
manufactures a thin coating of pa- 
per, spreading it on 60 wires at 
once as they pass through a bath 
of pulp. Next, two are twisted into 
a pair, 101 pairs are bound, into a 
unit, 21 units are twisted together 
and this core, after drying in vac- 
uum ovens, is forced thru ugh dies 
which sheath it with lead. 

The cables run through the 
streets in tile or iron conduits set 
in concrete and known as cable 
subways- Some of them carry 



tCa-nlrnvE-d to page 171} 





It IddScs like kaptilt-tt chaos, but iha re k-pli on- letvits expert 
WLlI bring this maw pf wires to perfect up-orating order 




1 Inert nitrogen gas is being farend iota the Utid fhoalfr oF n 
4,242. wire cable to tflit it for a break.. It (he prrlWre indi- 
cator tolls. 111#- gill r! neaping somewhere along Ibo cable 



t" This Is the " mocha nical brain'" swildibaard with iH little 
disks that slide up and dawn on ratli, grasping the proper 
line tormina Is irndor impulso at n dial iwlrled by customer 
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By operating a mercury vapor engine in 
conjunction with a steam angina, electrical 
v energy is produced at the rate of one kilo- 
watt-hour for every half pound of fuel 

^7 consumed, said to he a world's record. The 
power plant, located at Kearny, N, J., has 
heen running for 15 months without a hitch 
v under the eyes of General Electric Com- 



Mobile "Catastrophe Hospital” 
Handles Major Operations 



pany's research on gin Berg, More 
than 20 year* of experiment pre- 
ceded the building of the original 
plant in 1&S3. In the mercury va- 
por engine the top temperature 
usually reaches about G5B degrees 
Fahrenheit, and during expansion 
the mercury vapor is dropped to 
only 485 degrees. In so doing It 
drives a turbine and generator of 
21,000 kilowatts capacity. At the 
lower temperature the mercury 
vapor becomes the “fire” of the 
steam boiler, which drives anoth- 
er turbine and generator of 20,00® y' 
kilowatts capacity, totaling 51,000 ~ 
kilo watts for both engines.’^ 
Through the years u£ research ie 
was found necessary, in order to" 1 -... 
avoid troubles in the boiler, to ^ 
add small amounts of magnesium ^ 
and titanium to the mercury, and ^ 
to exclude from the boiler all oxy- A 
gen and oxides such as iron rust, 

in IT? . ^ 

Hand Tool for Knurling _ ■ 

Is Worked With Pliers ^ * 

Slight pressure with one hand ( ^ 

is sufficient to operate a knvirling 
tool that works like a pair of pliers. ^ S 
Three knurls are supplied to ac- 
commodate diameters from %•£ to^-. 

2 inches, the tool or other instru- 
ment to be knurled being he' 
a lathe chuck, drill press or 



J 



Simple hand! pnuvn will gperat-e fhK kiWTlin® 



Motile unir li equipped for hoipllal lrrvk« of diittfltr Mtn* 



‘What probably is the most modern of mobile 
medical units in existence has been constructed 
according to HIE! desi gn □ £ Di 1 . John B- West uf 
Provident Hospital, Chicago^. Tile.. ''catas- 
trophe hospital" can carry five doctors and 
six nurses to duty in such emergencies as 
bombings, fh’es and mass accidents. The 
ambulance is equipped to accommodate 
100 minor eases and four major operations. 

In addition to hospital apparatus the ve- 
hicle carries short-wave radio, fire-fighting 
equipment and acetylene torches. It is con- 
vertible into a mobile army hospital. 
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Mercury Vapor and Steam Plant 
Produce Economical Power 
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Lamp Hidden 

The quality and light- 
distributing ability of 
new lamps developed by 
Westlnghouse are being 
determined “ullh tbe aid 
of a steel sphere, called a 
photometer, which splits 
in two for mounting the 
lamps or to allow close 
inspection. An electric 
eye outside a small win- 
dow measures a definite 
portion of the light which 
is permitted to escape 
frpm the sealed chamber. 
Powerful 400-waU mer- 
cury -vapor lamps tested 
recently proved of espe- 
cial value for use in 
floodlighting and beacon 
lighting. It is estimated 
that their installation in 
the Statue of Liberty’s 
torch would create a 
beam visible 10 to 20 
miles at sea. 



Examining iti-c gluts enpsute 

uf a pawDjfifl mtirLU-fj'-'japor 

tamp in photometer, 

Gcsg'tei and 1 a ipe-rial Filter 
shield the eyas whan periling 
sfiwrty imp ifie light i«ure« 



> ihe light ipuk* 

2wj> 






Portable Unit Vulcanizes Patches on Worn Conveyor Belt 



Small enough to be carried to the job, an portable heating unit, the outfit uses sheets 

elc-t; trie vulcanizing kit can repair worn of vulcanizing rubber to make neat patches 

spots in conveyor hells quickly and easily, which prevent, further deterioration of the 

Consisting of an adjustable cutter and a belt. Circular pieces are cut from the 

patching material, and a hole of 
the same size is made in the belt 
at the Worn part without changing 
the adjustment of the cutter. The 
patch then is put In position and 
the vulcanseer, weighing 50 
pounds, seals it permanently by 
huat and pressure. The repair kit 
handles patches up lo 10 inches 
in diameter. 

IIA monthly average of 55.2 tons 
of dust per square mile fell in 
Chicago last year, May being 
dustiest with 84.3. tons. One down- 




Pjfii and h«af mill being pf&psrrd to vulesuilin peteti an MU 



m2 g ^ 

i < 3 !A^ 



town spot averaged 134,9 tons. / 



GATEWAY iU WORLD 





TTHE part of New York has 
' passed its first test of the war 
as western anchor of the British 
Emptied lifeline, as repair point 
far many of Britain’s warships, as 
host for hundreds of Uncle Sam's 
war vessels, as a huge shipbuild- 
ing center, and as the clearing 
place for raw materials and fin- 
ished weapons in the defense pro- 
gram, And, on top of all this. It 
has the role of supplying many 
needs of more than 15,000,000 in- 
habitants in the immediate area. 

During a recent month, 1,170 
vessels of a net aggregate of 3,935,- 
005 tons, a large percentage of the 
whole world's shipping, arrived 
and departed. Today the total Is 
even larger, and the port, which 
is big enough to hold every ship 
afloat on the globe, is operating at 
a higher pitch of activity — but still 
smoothly— a decided improve* 
ment over the days of World War 

Fleer of ilren b*rlh*d in Mnrhollan duclcx 
of HvdlOtt Pwl of H*W Vnrfc and ih 

hp^b^r (OwU feeriH evotv * hl P oH“i 
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Evin the xltipx rheinxeNex can be xhippnd in Hew Ynri'-i harbor— Ihix photo xhnwi 
a lug, diillned For 5*ulh Jtmiriiu, being lifted out of water to be placed an □ large 
<«r g<3 which will IrOiMpOrt il to ill de-il inoHort. No job If too big 
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Tun liDTidlin^ fir iqV>-tpT Iri-adT?) with 27 

nn. Thill hvlpl pr*Y»rt( railroad COngeition 

CrMeiMlIoii iihpir* hew y eh Sen far htrtntli «*& — ► 

freed pF perilous rithvuit f u m?i 



On& mon dtal wSrlf *f Several Willi that* au-tomotit 
Jrnctor-typn carrier! which net Only freropeO men 1 
chan disc:, but itack it hi-^h and neatly 



1 when the port was regarded 
as r huge bottleneck. 

Up the great bay. past the Stat- 
ue of Liberty, slide the motley 
vessels of dozens of nations, load- 
ed with copper, coffee, sugar, beef, 
lumber, coal, tea and other raw 
materials needed here. Down go 
these ships, pressed low in the 
water with airplanes, ammunition, 
guns, tanks, machinery, and food 
and products that have boon proc- 
essed in America's plants. 

After the sad experience of the 
last war, the states of New York 
and New Jersey agreed to erase 
boundary lines and proceed with 
development of the port under a 
single body, the Port of New York 
Authority. What has happened 
meanwhile explains how the port 
has become gateway to the world, 
a huge focal transportation point 
1,500 square miles in area, with 
wharves, piers and quays extend- 
ing along C30 miles of waterfront 
and embracing hundreds of mu- 
nicipalilies and civil subdivisions. And 
how 120,000.000 tons of commerce valued 
at more than SI O.OOO-.OOO-lJtlO is moved 
quickly even in a normal year. 

The problem was found to be mainly 
that the very harbor, rivers, canals and 
inlets which made the port the greatest In 
the nation were the cause of delay because 
they separated the New Jersey shore from 
the shores of Manhattan IsLaai.d, Staten Is- 
land arid Long Island, all of which are parts 
of the New York metropolitan area, and 
even these sections of New York were not 
sufficiently well linked with each other to 



4 ? 



POPULAR MECHANICS 






move either passenger or freight -traffic 
with dispatch. 

With other organizations, state and mu- 
nicipal, following the po.ce set. by the Port 
Authority, 2t> crossings have been con- 
structed in about two short decades, in- 
eluding the Holland Tunnel, Lincoln Tun- 
nel, and Queens Midtown Tunnel, the 
George Washington Bridge, Triborough 
Bridge, and the Bronx- Whit estone Bridge, 
any one of which would 
be considered an engi- 
neering feat of first, mag- 
nitude in itself. Prelim- 
inary work is under way 
on yet another tunnel, 
he Baitery-to-Brooklyn 
tube, which will extend 
to Brooklyn from the 
lower tip of Manhattan, 

These bridges and tunnels 
enabled trucks to take 
part of the load from fer- 
ries and lighters and the 
bottleneck was broken. 

LUg^cfcfcVA- 

Wire find toblfl, mush <?f \l 
used For mlilltfry DpoTGlicni 
in wor Tonei, twlng landed 
onlQ merchant valid 



Since its inception. Port Authority 
bridges and tunnels alone have been used 
by 250,000, WO trucks and motor cars car- 
rying passengers and merchandise between 
New Jersey and New York, As an average 
ferry crossing takes fourteen minutes and 
an average tunnel or bridge crossing four 
minutes, the resulting cumulative time if 
saved by one person would total 47 Vi cen- 
i|C&nipflu»d la pag* 142) 
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Photo Studio Lifts Set Into Locus by Auto Hoist 



& 



, Taking photographs 
■from directly above ma- 
chinery and other objects 
has been simplified at the 
photographic studio of 
am p Hojah icd fluarter- 
m aster Depu ty at B altic 
more, McTTl^y mounting 
the camertrfh a trap -door 
opening I?! feet above the 
floor, and arranging the 
subject on the platform 
of a hydraulic hoist at 
floor level. Operating like 
an automobile hoist, the 
elevator lifts the subject 
to any position up to six 
feet in height for the best 
advantage in shooting the 
picture. 



Ctmtftl tain picture (nun trap 
daac tlnflj wh»n hydreuMc hfriil 
(balawi lift* 1*1 wllhjn focus 



4.7'Inch Antiaircraft Shell Soars 
j __ | Beyond 30,000-Foot Height 

D* Latest weapon for fighting air raiders is 
a powerful new antiaircraft gun capable of 
burling shells to heights beyond SCl.000 
\ iiX feet. Its caliber is 4.7 inches, or 120 milli- 
^ meters, and it is said to be one of the 
A mightiest weapons ever turned against 
L high -altitude bombers, The possibilities 

i of such a gun wore first determined math- 
tj ematically in the United States Ordnance 
( Department office, and then were tested 
by retubing a larger gun to 4.7-inch caliber- 
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Old-Fashioned Weather "Signs 11 * Come to Aid. of Amateur Forecasters 

3W mai tomor row's Weather is a mil!- morning or any other time of day indicates; 

moisture- laden particles in the air which 
may bring rain or snow, A column of 
smoke continuing upward from a chimney 
means that the air is dry, but if the smoke 
goes up and then settles down again it 
shows the air is heavy with moisture. The 
moisture, mixing with the Smoke particles, 
makes them so heavy they sink. A ring or 
halo around the moon provides another 
weather sign; so does a fuzzy or blurry 



aow- 

taiy secret, backyard weathermen will 
make their own predictions by observing 
old-fashioned “signs,” some of which have 
a scientific foundation and are quite relia- 
ble. For instance, the old jingle, "Red in 
the night, sailors' delight; red in the morn- 
ing, sailors take warning," is founded on 
tile fact that bright sunsets with rcd-tinled 
clouds occur during settled weather, 
whereas a bleary, reddened sky in tbe 
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appearance of the maon or stars. 
These phenomena are due to the 
interception of light by thin 
clouds running ahead, of an ap- 
proaching storm area. However, 
put no belief in the saying that 
the crescent moon “holds' 1 rain If 
its horns point upward, and 
“pours 1 ’ ram if they point down- 
ward. The causes involved are 
purely astronomical and ilave no 
connection with the earth's 
weather conditions. This also 
holds time concerning the position 
of the “bowl” of the Big Dipper. 
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Sliding Measuring Stick 
Shows Height of Child 



Proud parents desirous of re- 
cording the periodical growth of 
their children might consider the 
convenience of a collapsible meas- 
uring stick now available, Be- 
sides the inch and foot markings, 
the ]~ule contains comparative fig- 
ures showing the average height 
and weight of hoys and girls at 

various ages. Extended to the 

maximum limit it will measure 
eliildren of the average nine- 
year-old sine. 




Rula iipondi Id measure □ growing child 



Super Mercury Lamp for Industry 
Speeds Defense Production 




Bettor lighting for industries at work on defense 
contracts is offered by a far more powerful mercury 
lamp developed by.. General Electric, The new 
3, 000-watt Mazda AH9 mercury lamp is rated at 
120,000 lumens — eight times more powerful than 
the nearest rival among its kind. Yet its 55-inch 
length is only four times that of the 400-watt mer- 
cury lamp, heretofore the largest and chief source 
of light in many factories. It is barely more than 
an inch in diameter. In trial insinuations Ihe lamp 
provided more than 50 footcandles of light at the 
working level, compared with the average factory 
illumination, of less than 10 footcandles, This 
abundance of light provides swift and accurate 
seeing qualities and is expected to prove a vital 
factor in speeding defense production. 



IjWrite to the firms listed in the Where-tn-Euy-It 
index to leai-n more about products described in this 
magazine, Say You Saw It in Popular Mechanics, 
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IF iU AIR RAID SIREN 



To tiH raody for the incendiary 
i'nn: h,- keep « hole olloAvad Jo 
the water faucet. On lha bamb 
itself usb □ Anc spray, since a 
hoawy flraem of wafer will ntglse 
Ihe magfleiiom Aar? explosively J. 



f Coatltil orea* of ihe Doited 
S«a lrt, (>l lea if, ate In peril of 
bombing and ihe cilixcnry 
mu s’ be prepared. Il is wall la 
fill the bathtub with wal#r, and 
tittle scsrrin drinking \vuti.ih, 
less clly water mains be broken 

Slack up the roam you select 
far v uu r a Jr- raid 1 ’5 li 0 ller'^ 
wiili the pwessitles— lug* ef 
waler, T hernias bo 1 1 If, flpth- 
light, candles and matches,, a 
lint' aid lib chacotatA., rHbg*- 
lines and cards for dlrertfon 

Gas b^rri^rs should be SuVned off dur- 
ing raid; It rnoy be win Jo tot off gos 
of mefet, buJ consult utility office first 

First living to do in a blackout is la 
blanket alt live window:;. Don E watt 
[ unlrl Ihe emergency carnet to plan Ihii 
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SHRIEKS 

In the Small house, safest 
place it I he batgmrnl 
irighf'i since upper flaars 
will probably Mop Fn-cen- 
diaiy bombs. Ihere should 
b® o ipFe ®*ir sn. £p-se of 
fae. GrF Ihe family dawn, 
ilairs quietly al the first 
alarm. Avoifl appyeranen 
of ptlrllf, for children learn 
fear from their elders. 5-Fay 
□ way From w i n ri o w t, 
which Lhogld b-c Soped 1 la 
prevent S-h-oFfcring 



I ri Ihe a-FFic, lefl, where nioii incc-ndiuri+i! lodge, 
keep buckeJ* of sewd, O shovel and a rake or 
Other fooF Far handling flaming ha mb. Dry sand., 
graph i'c and similar inert powders will smother 
a magnesium hmnb in u Few min ores, but be- 
war# of w®F sand and ordinary extinguishers 



Wfi-fi n tombs fall, get under 0 flurdy Fable in Fhe basement. There, in Ihe evenl af q near her, you win 
be protected from debris, or even □ -caVe-in af Fhe*fl*or above. These suggestions ar-n based on experi- 
ences af London; far advice an peculiar local conditions took la your community civilian defense board 
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rking the beading 



oul" 1#F^ and 

a O y 

3J&L & t f rv^j 
yUtel£r- * 



and tluildi ihow how trash and wht»l ap*itil* 

"- 

*■* ground to ride upon. Tensioner chains join 
I the section?? to help support the weight of 
■■/the vehicle when the sprocket-wheel 
"^passes over the joint between any pair oF 
J links. For use on a Lx -wheeled trucks, the 
track is formed of eight sections instead 
of sisfj enabling it to encircle the tw-o- in- 
line driving wheels, 
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that '‘irons out dents, wrlti 



that “irons out tienls. wiltikles and rough 
spots. It pounds metal without stretching 
it, since the piston does not Jhtrike the metal 
directly, but transmits the/blow through a 
die held firmly against me surface. Aux- 
iliary attachments art Available, one for 
cutting panels and shept metal into vari- 
ous shapes and another 1 for putting a bead- 
design cfl.. fender 



ng design on. i 

1 13 y r ■ 



Hi. 
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Creeper Track, Wheel Fit Tnit 
To Lay Its Own ,f Rmd” 

Tractors and trucks may be converted 
into track-laying vehicles by equipping 
them with a creeper track operated by a 
single sprocket-wheel, introduced recent- 
ly in England. The track is made of six 
rigid steel Jinks or sections, and a flange of 
the sprocket-wheel rides on the edges of 
the narrow channels of each section. As 
the sprocket-wheel turns it leys one sec- 
tion after another in front of itself, so 



Sle-nan-bnih bag 



Steam baths may taken in your own 
bedroom with a private bath bag that re- 
ceives its vapor from a separate, 
unit. Made of rubberized material* 
closes about the neck of the bather 
means of a slide fastener, and the turn 
an electric switch starts production 
steam. Head and arms are left ft 
reading, smoking or answering the 






Versatile Repair Tool Cuts 
And Irons Out Car Fenders 



Repair work on auto bodies and fenders 
may T be done quickly with a pneumatic tool 



Steam Bag for Private Bath 



"MO <. ■ '• : 

Bumper on Bomber Fends Off Balloon. Cables 




In an effort to cape with cables that Hang 
from barrage balloons over Emgland^.Ger- 
man bombers are being equipped with a 
wedge-shaped bumper intended to protect 
the entire wing span and fuselage. One of 
these fenders was found intact on a Hcinkci 



bomber Forced down in Britain, The Royal 
Air Foret is also experimenting with pro- 
tective devices, but the British fender is 
a smaller one designed to cut the cables, 
and is said to offer legs wind resistance 
jjian tire German, version. 
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All-Steel Trailer Carts Tractor at Fast Driving Speeds 



Tractors and other farm vehi- 
cles can be hauled at fast driving 
speeds from one job to another by 
loading them onto a two-wheel, 
all-steel trailer for automobile or 
truck. Hinged loading ramps per- 
mit the tractor to climb aboard 
under its own power, after which 
tile ramps lock in raised position 
to hold the trailer securely. At 
the destination, the ramps can be 
lowered for unloading. _ 

Small-Size Demagnetizer fat 



Twd-whs*u<f treilir hour* Irn-tltir gt other form oquipniDiit 

Tools Aids Removal of Metallic Chips 




Metallic dust and chips adhering stub- 
bornly to tools held in magnetic chucks 
must be removed in order to preserve the 
cutting edges and prolong the tools' useful 
life. Such removal may be accomplished 
more easily with the aid of a smalt but 
powerful demagnetize!- now' available. A 
single pass across the magnetic poles of 
the instrument completely demagnetizes 
drills, punches and dies, breaking the hold 
of tiny abrasive particles of metal. Oper- 
ating on 115 volts and 50-fVO cycles, the 
demagnetizer weighs 17 pounds and meas- 
ures 4Vk by 5 Vi by 10 Vis inches. A pilot 
Paixirg icm! «v B r d-mftpnc+iier hd P i ramnv* chip* light indicates when the current la on. 
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SUPER - CAMERA <rf iU SKIES 



One of tha m»ain dHyltig gaart of fhi* ittaicepe had 
to he ail In a special eOjiilanMimptr&lurfr room 



By Dr. R. M, Lcmger 

California 

E 

pit? drive t n an observatory on 
top of -a mountain in southern Cali- 
fornia. They stay usually About 2 <i 
minutes. Then they go away, fully 
satisfied and. perhaps elated over 
their visit to the world's greatest 
telescope?. 

Except for the installation of the 
mirror itself, tho telescope is a fin- 
ished machine, delicate far all its 



C«unl*rbalDiic*i allattind to pm jeering rads will prt- 
v*ht Fhi- iliglOml warping of mirror at it is tilled 

t liroii ing tUt sdrFacA at rho mirror glai* aflc-r partial 

palirh ing , Ey*fjf flag* requires axlrama delicnry 
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Here cm overhead crane in lh« Ml. PalaniDr abicrvatory ii being used to as-s-cmhle the tele-mope 



4(30 tons of moving parts, compact in spite 
of girders CD feet long. Since it will move 
continually after dark it might be called 
a gigantic watch, accurate to a hundredth 
of a second. 

One of itg main bearings IS 4S feet in 
diameter. It Is so finely balanced that a 
man could push the whole 400 tons around. 
Yet it is not mounted on ball bearings or 
rollers. These would squash out of shape 



with the weight, so the telescope slides on 
oil pads instead. 

This enormous watch sags under its own 
weight; but it is designed so that no matter 
in what attitude it is pointed, it sass into 
instead of out of the proper shape to keep 
good time. 

Wouldn^t you like to look through the 
200- inch telescope, sometime when you 
visit Palo mar Mountain? Forget it. You 
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be put on exhibition at the 
new museum building lor the 
public:. They will constitute 
the world’s best photography. 

Astronomers are Jealous of 
their observing time, A man 
prepares for days before his 
turn comes, He works at 
high tension during the ex- 
posures and then, if he had 
good luck,, spends months in- 
terpreting the resuits. An 
event that i; missed is never 
recovered. A flare-up of a 



haven't a chance. There isn't 
time enough. Besides,, you 
would see just as much by 
looking through a six-inch 
telescope. 

The six million dollars of 
Rockefeller money invested 
in the telescope plus the lim- 
itations of usable lime put a 
price on observing time of 
several hundred dollars per 
hour, Even astronomers feel 
they will not be justified in 
merely p curing through the 
telescope. They are the best 
observers of all science but 
they don ? t trust their eyes 
that much. They lake photo- 
graphs instead, A long ex- 
posure reveals faint details 
that their eyes wouldn’t catch 
and they can re-examine 
their plates at will. 

Outstanding pictures will 
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star may occur, a spectacular comet may 
appear, or an eclipse take place at any 
random time. Somebody bad better be 
watching! 

So the telescope, so accuraLC that It 
might be called a watch, is truly ItO more 
than a mechanism for pointing a camera 
and moving it opposite to the rotation of 
the earth. 

The great Falomar telescope is like 
nothing that went before it. The engineer- 
ing had to be done specially for every fea- 
ture. The part that is called tbe telescope 
tube is open and looks 1001 % like a bridge 
truss-. There won’t be any Ions at all. The 
optical work is to be dune by a curved 
mirror in the bottom of the tube — the fa- 
mous 200- inch mirror. The observer or 
photographer may be stationed at the up- 
per end of the tube where the light from 
the mirror comes to a focus. For some pur- 
poses auxiliary mirrors will be used to de- 
flect the beam and bring it to a focus else- 
where I 11 the observatory. 

The tube can point tbo mirror at any 
part of the sky. The mounting, driven by 
gears of utmost precision, moves 30 that 
the tube and mirror keep pointing at the 
object. If, during the operation of the tel- 
escope, the aim of the tube fluctuates by so 
much as a Foot in 100 miles, the error must 
be corrected at once. 

Today a dummy concrete mirror, with a 
12-inch glass mirror mounted in it, has 
been placed in the cell at the bottom of the 
* tube. A year is being spent in putting the 
telescope tbi-ough its paces. The compli- 
' cited motions through which the machine 
■must operate are being tried, studied, and 
" if need be corrected, so that when the big 
permanent mirror is in place no time will 
be lost in getting results. 

That mirror is now in Pasadena, being 
polished and tested in the optical shop of 
the California Institute o£ Technology — 
mostly tested. That will go on for at least 
another year, possibly longer. The work 
becomes more nerve racking as the end 
approaches. The mirror is 1(5 t£ feet or 200 
inches in diameter. That means there are 
more than 200 square feet of bard pyres 
glass that must be shaped into a parabolic 
surface. No region of the surface may de- 
viate from perfection by more than a mil- 
lionth of an inch. This accuracy must be 
maintained at all temperatures and in all 
t positions of use. The mirror when polished 



Power r Wrench’ on Wheels 
Opens Car Hoppers 



Atator-Dperole-d wrench engorges hopper hri-n< 



(ConTinucd to page tTflji 



Speeding up of defense factories is aided 
by a “wrench 11 truck that opens and clones, 
hopper railroad cars with great rapidity, 
thus hastening the unloading of raw ma- 
tcrials. Run by either a battery or gaso- 
line-electric power, the motor-operated - 
Wrench engages the locking device on the 
car gates to open or close them. 

ltd 4 V'- 

Air Release in Rubber Stopper 
Protects Vacuum Bottle 

Fitted with an 
air vent that may 
be opened and 
closed, a rub her 
stopper for the 
vacuum bottle 
rnay be put on and 
removed with less 

difficulty. 

Through the cen- 
ter of the solid 
rubber stopper is a 
small tube topped 
witK a screw cap. 

Unscrewing titer cap releases any air pres- 
sure bearing against the s Lop per from 
within, or, in other cages, it will let in air 
for easy removal of tbe stopper whenever 
a vacuum has boon created by condensa- 
tion of hot vapors. 



^uJui Mj - 
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fragments or bullet? in 20 patients 
that day and proved the absence 
of metal pieces in many other?. 
Quicker and less costly than iho 
X-ray, it does its job En a few min- 
utes. It consists o£ a radio-fre- 
quency circuit mounted in a box, 
with a movable coil attached by a 
Wire and enclosed in a steel linger. 
The finger is one-half inch in di- 
ameter and 12 inches long, water- 
tight and its wire rubber-clad for 
detaching and sterilizing. As the 
indicator approaches a piece of 
hidden metal the milliammetei- 
shows it by a deflection. Tine indi- 
cator is moved around the wound 
in two planes at right angles to 
spot the exact position of the for- 
eign body, It can be introduced 
directly into the wound if neces- 
sary. The instrument wciglis only 
fen pounds. 

Wrecked Auto on Fill at 
Warns of Perils Ahead 



AutoisLs touring the famous 
mountain road from Laguaira to 
Caracas in Venezuela — eight miles 
as the crow ill os and 22 miles by car 
— are reminded of dangers ahead*. V 
by the remains uf a wrecked auto- v 
mobile. Because the tortuou^J 
highway has been the scene ^f 
hundreds of fatal accidents, the'’* 1 
battered car was mounted on &V 
ptUav where motorists cannot miss ^ 
its message of warning. 



1 



Screen radicle figure written on or rhowa in the fowl 
5 f iV / y\i * 

Educators Q)n use visual methods of instruction 
to better advantage with a ll ScriplOseope/ K which 
permits them to face their audience and have their 
drawings and writings projected on a large screen 
at the front of the lecture desk. The lecturer would 
illustrate his discourses by writing on rails of Cel- 
lophane stretched oyer a 10- inch plano-convex lens 
on top of his desk, A beam of light from above the 
desk is directed through the plano-convex lens, and 
a system of lenses and mirrors intercepts this beam 
and projects it on the <M-by-3Q-inch screen. The 
screen may be placed above or below the desk top, 
and can be used In a well-lighted room, provided 
It is shielded from direct rays. The rolls of Cello- 
phane make a permanent record of a lecture and 
may be used many limes for the same lecture. 
Complex sketches prepared in advance may be 
slipped under the Cellophane f and 
the lecturer may make notes over 
them on the Cellophane without 
spoiling the sketches. 

\ ^ y f 5 

Rad iofcfetector for S ur geon 
Spots Metal in Wounds 
Pearl Harbor saw the first use^ 
of a radio instrument for locating 
} metal fragments In wounds, Col. -r 
L John J. Moorhead of T)ew York 'i 
\ happened to be lecturing to physi. 

_ cians in Honolulu when ihe Japa- 
to nese attack occurred. Taking with 
"■+j him the new instruments, he ac-*^ 

-1 eutnpanied the doctors to thc - -^ 

"Sehofield Barracks hospital where V 
the radio detector,, located shells 



"Blackboard” on Teacher’s Desk 
Reflects Writing From. Pad 
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"Eggs” for the Air Force Are Precision- Built 



Above.. sere -wing dow n ihe lid on o loaded bomb. A I right, o 
rrairJaad of ,J egg* Jr is impacted as it roHs Into underground 
storage. Th# n*w armor-plet-tlng bomb* requite harder 
!t+ifl, iucijA SOrttpIfrX mechanism, better balance, curves- mo- 
-thln-ed la a tolerance of hundredth* of an inch. U snd specifi- 
cally lo attack shipping, they are limsd to explode offer 
piercing tha duck; 1i.li t.lnj give* the bombing plane a fe-w 
seconds tp get flw<iy from the blatb The R. A. F, has o se- 
crfit bomb for allocking submarine*, and slilE another fpr 
demolition, supposedly tremendous ip liz-r.. This b-:jiv.Ej |i re- 
potted to hmro four limti lh« escpleshrt power of arty pthri- 



SmaM but lethal is this pellet being inl&Mcd 
w|ih ic-if'iH (felkaey in the bomb casing, 
Inside is a mixture of the wlflr and con- 
sistency af hancy: its a peltel of T.W.T. 



delayed-action and armor-plortirs^ bomb* pointed. At lap, a 
coat of khaki painl 1* Sprayed on, and il is alsa varnished 
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IT’S ALL 
IN "THE 
SWING 



By Paul Scott 

Golf Professional, ejrlffiih Psjt> 
Municipal Cburifi, l«i Angeles 

■"V/OU lifted your head.” “Your 
left foot was loo fax forward,” 
“You didn't pivot enough.” These 
are comments you are apt to get 
when you make a poor golf shot. 

Forget them, Your critics mean 
well but such advice will do yon 
harm, Your fault was chat you 
didn’t swing your club head 
rhythmically. When you do, all 
other faults correct themselves. 

Generally speaking, that’s the 



i 



Bofow, h*gmn4f it a rids ce m- 
forlobly, •>'* «n ball, lh»i 
w!»l light club n* mers Dial 
shoulder high, and swings nal> 
orally. ty* still on hqll 



To learn the rhythm af tha 
swing, try swinging the dub 
bade and laMh lik* a ptfidu- 
l«m, pi It being dp-ne here, 
You'll Toon get the feel af it 
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that the pupil unconsciously overdid every 
point that he could remember and his 
swing suffered, 

Today I don^t care, within reason, how a 
pupil stands or the way he holds his clubs. 
All I ask is that he stand comfortably and 
swing the head of his club rhythmically. 
He may look awkward at first hut i try to 
restrain my desire to make obvious correc- 
tions. Left to himself* he gradually shifts 
to on easy rhythm of movement. lie prac- 
tices with a 5 or 7 iron, one of the shorter 
clubs with a heavy head. He shouldn't try 
to imitate another player. 

Look at it this way: It takes force to hit 
the ball and this force is the product of 
weight times speed. The club head is the 
weight and the faster it travels the farther 
the ball goes. You get the fastest speed 
through a revolutionary action and that is 
why we swing the club. In a lull swing the 
club head travel. 1 ! some 24 feet and at the 
half-way point is moving perhaps 100 miles 
per hour or more. A player who makes 
long drives may put 150 miles per hour on 
his club Stead . High speed is what you want 
and any deviation from a perfect swing 

Hc-rt, LDm pkling vwing begun Vp p-ng* oppoiil*. 
club ha* kfiocktd boll away and player follow 1 * Ilf 
(l»ghl at dub heed rfievst vp to finish the swing 



Mulii-tJCpOMirv pwtu-ro of golfer 
driving, e-nch pOflUor of club 
*p-ticftd 1/20 second wpvfl 
;j! A, O. Bpa.ldlii(f i B™. . IlK. 



one fundamental of good 
golf. When you loam to 
swing the club head 
smoothly pnd rhythmically 
and let the body take care 
of itself you will be on the 
way to playing better. 

The golf swing is an easy , 
natural motion, just as 
throwing a ball or choppi ng 
wood is done with easy 
motions. A woodsman is 
awkward the first time he 
cuts down a tree and. he 
gains proficiency with 
practice. He doesn't in- 
crease his skill by trying to 
pause or not to pause at 
the ends of his backstroke 
or by remembering to keep 
his elbow dose to the body. 

That would be ridiculous. 

Fifteen, years ago pro- 
fessional instructors bad 
hundreds of suggestions for their students. 
I, for one, taught golf the bard way, show- 
ing a pupil exactly how to stand, exact- 
ly how to hold the club, what lo do with 
the ankles, and so on. The result was 
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Double expetvrv 0* tWS paiHient id fusing, ant 
showing rop of batklwing with writ) tsckfld, tbi 
Dlhcr a! point when uncocking of wiiili begin i 



One irnga of fallow th,fCL,gh, with player, Lawton 
Llule, Hill k4*p!rig ay«i vn ipel wbeta fopll wei 

(t: a. a. BpD.id.ioE £ Bros., lot. 



kills this speed, Don't worry about the 
path that the dub head travels in; it will be 
proper when tbe club is swung. 

Strength isn't going to help. One hard 
hitting golfer may weigh only 123 pounds 
and may be convalescing from an illness. 
Another player may weigh twice as milch 
and be eight times stronger, yet he hits a 
ball only half as far. The difference is that 
the weak player has learned to Swing. 

Try this: Hold the end of the club be- 
tween the thumb and forefinger of the left 



hand. Swing the chib head back and forth 
like a pendulum half a dozen times. Notice 
its lime and rhyliim? Now, without stop- 
ping the pendulum motion, grasp the club 
with your right hand, shift the grip of the 
left, and without interruption swing the 
club in the same rhythm. It was a perfect 
swing, wasn't it? That’s what you arc after, 
every time. 

But you want a larger, faster swing than 
this, That comes from developing your 
sense of feel to swing. Your hands hold the 
club at the grip and you must 
train them to sense and swing 
the club head, That takes 
practice. Don’t try to keep 
your body still The club head 
exerts a centrifugal pull and 
your body should respond to 
this naturally. Don't try to 
whip your wrists or to shift 
your weight from one foot to 
the other. When you are 
swinging properly you will do 
everything else properly and 
automatically, particularly 
after practice. Lack of prac- 
ticing the swing is why tbe 
average player keeps shoot- 
ing high scores. 

To become a good player 

thing ,j c9fh» bock" lyp* pf board -far 
pranking pulli in ftvt yard 
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you ought to practice the 
swing for an hour ei tiay. This 
is true whether you are just 
learning gulf or whether you 
ha va been playing for years. 
Tecr up a cotton practice ball 
and swing. Hitting the ball is 
ait incidental part. You are 
trying to make a perfect 
swing. Don’t swing the club 
more than shoulder high until 
you arc hitting the ball 
smoothly and easily. Watch 
the ball until it is struck, then 
watch its flight. Don't worry 
about hitting a straight ball- 
It will fly straight when the 
swing is dor reel. 

Now and then, go back and 
swing the club between your 
fingers to remind yourself of 
the rhythm of the pendulum. 
When you are consistently 
hitting straight halls for about 
25 yards with an easy swing 
you may begin practicing with 
some of tiie longer eluba. And 

rCnnlinued 1o pegs 166] 



: 

Tint It a |-*cem mend- 
ed way to grip the 
tlubp try It younclf 
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Powerful Crane on Tow Truck Lifts 15 Tons 



Cffldt rtnoyiU^d on low- 
ing I ruck by Cnnfedifln 
- highway worltari hou+i 
h^uyy-duty I roc I or rc- 
p^rlid lu weigh 10 lam 



Hflfe Itw Ifikicoping arm 
slrElcli ci full length to 
pick up a imall Irvtk d't- 
ahlad in an a[<id«nf an 
p r««d bl <5n»Jis-c 

I 



__For uge in handling 
' difficult tewing jobs, the 
^Ministry of Hoads of the 
^Province of Quebec, 
lj Canada, devised and 
i built a lowing machine 
apable of performing 
1 heavy work. A crane . 
j t h a t can lift 30,000- 
J pounds, or tow 12,000,” 

J pounds, was mounted o:i ■ _ 

3^ -ton foui L -wheel- 
idrive truck: It is 
v equipped with five hy- 
draulic cylinders, all op- 
erating independently. 

MP-V 

Portable 1*000- Watt Generator Lights Fireman’s Spotlight 




rirn by pdrlnhla gerterdteh helpi flight final Qt night 



CL.lt X- 7 h $^4* 



Firemen fighting night fires are 
aided hy T a portable lighting plant 
carried at the side of a EJodga 
truck placed in service recently in 
California. It includes a 1,000- 
walt gen erator, completely port- 
fib l ^'"run by a gasoline engine. A 
SOt^watt spotlight, plugged into 
thp generator, esn be operated 
lyom the point of best advantage 
ibr fighting a Are. It is expected 
be of special value in combat- 
ting fires caused by sabotage and 
raids. 



([Look in the index to find where 
to buy articles described in this 
magazine. Say You Saw It in Fop- 
uku- Mechanics. 
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Mightiest X-Ray Hurls a 1,400,000-Volt Beam 










Unctc lam lx twiiii a If hhr| ha^Tinc) nrray *F ur^n-iinum nnd hrcrhalU*, ihe warld't mighliaxt X-ray. The l.dOO.- 
WW-volt dlfrchfafl built by General Electric ix irvcd la measure rricdrrnl X-ray do wgc drtrf 1*0 prcj-tftctitfB malcri- 
pit. lit radiation equals thol at 14 poitndt at radium— $ 1 50.nriO.000 worih r if cl could be had. Large 

JO Feet 6 inches htgh r weigh* IB l±nx r ionic i a i diMtt-eunfi ft I gtritralnr; Ihcua at right house X-ray tube* 
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;Trap for Incendiary Bombs 
O o Smothers Their Fire 



replacement of burned-out fuses. The 
holder is a rectangular block of soft rubber 
in which holes are bored to receive two 
fuses, being narrow enough to leave the 
caps protruding at both ends. When one 
fuse is Inserted between the clips, the other 
fuse remains at right angles at the opposite 
end of the holder, making a handy grip for 
pulling the fuse. When the fuse blqw.s, the 
operator simply pulls the holder and re- 
verses it in the clips, putting the spare fuse 
in the circuit and bringing the blown fuse 
toward the outside. One end uf the holder 
is painted red, so when it has been turned 
in this manner the serviceman can tell at 
a glance that the fuse has blown, in which 
event be replaces it with a good one and 
again reverses the holder. 



Trouble Ltunp Over Car Engine 
Lights When Hood Is Lifted 







v£ 



Fuse Holder Carries a Spare 
Ready for Instant Use 

Having an extra socket for a spare 






fa fuse holder and puller provides for (juick 



P"J *«d peiflling oylwnrd ravioli e blown tux* 



J L^rnp mQ vpled under hood and used on rood [lapji 

3 Lighting automatically each time the 
^ hood catch is released, a combination un- 
ci der-tbe-hood and trouble lamp is an ac- 
■jt ceasovy offered b y The lamp is 

■ installed. Over the battery on the left side 
of the car, a 14-foot cord permits extending 
its illumination -for tire changes and a 
broad base gives it a steady footing oil un- 
even ground- Under the hood it gives suf- 
ficient light for inspecting the oil stick. 



i 



Incendiary bombs can he robbed of some 
of their destructive power by using a long- 
handled scoop, invented by Dr. Noihan 
Mininbcrg of New York City, which 
liltT? El mouse-trap in snaring and ■ -■ 
guishing a bomb. The handle is made in 
three sections, and when assembled it 
mits an air-raid warden to handle 
from a safe distance of 25 feet. He simply 
scoops the bomb in shovel fashion, and 
the bomb strikes a release at the rear of the 
trap, a door springs shut, smothering the 
blare within the asbestos- lined chamber. 



G2 



POPULAR MECHANICS 




Shipwrecked men and airmen down at 
sea can send a visible “S O S“ with a new 
life-saving device tested by the British 
Ministry ol Shipping. It is a small canister, 
known as the WesaeJC daylight smoke sig- 

3 >- 



nah which releases a cloud of orange col- 
ored smoke when its trigger is pressed. The 
smoke rises continuously for an hour,, in- 
creasing in intensity until the column is 
visible for 3D miles or more. 



Working Model of * Flying Wing* Undergoes Ground Tests 



Another "flying wing, 11 
said to be especially 
adapted for use as a car- 
rier-borne fighting plane, 
has been completed in 
working-model form. 
While running the mock- 
up of his invention 
through ground tests at 
the Municipal airport at 
Balti more, Md,, the de- 
signer, t; best on L, Eshel- 
man, said lie planned tft 
build a larger ship and 
submit It to the Navy. 

Leaking 0? much like 0 bug 
0t pit fiirpltHiu, fhlt "flying 
wfiib" m&dal wai putlhraugh 
■Pi porex mi the- ground al 
Ballimafp Municipal Aiipari Ip 
taxi ih« Inv^ntflr'* 1b spry 
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To black cut automobile headlights dur- 
\ Ing air-raid alerts, a specia 1 shield has been 

designed with the approval of the Depart- 
ment of Justice. It slips easily over the 
lens and makes the light completely invis- 
ible from the air. 

'Snow Visor on Rear Window 
Keeps View Clear in Storm 

Auto drivers eon keep snow from block™ 
Ing real" Vision in a blizzard by attaching 
:a the outside of the hack window a small 
J visor no VV available- Made of metal and 
^fitted with two vacuum cups which grip 

* 



the glass, tllO visor forms a kind of hood 



hining pad ix coverad by fi'np when doxod 



SutHcn, cup j h«ld ih( <th«e-ld' on Tear aulP Urindow 

! *C U^zL 



Unfastening the snap of a whiak-broqjrf^j 
holder now available rcveala a square pad- j 
of wool for polishing shoes. This may be \ 
done while the whisk broom remains in. i 
Lhe holder, but when it is removed the— 

fingers can be inserted to obtain a steadier i 
grip, The set is small enough to fit the coat^V 
pocket, or auto glove compartment, ,_T\ 



JaX--o~ t-i. 



n 

QV( 



3aj 

er a large portion of the window,, keep- 
ing that area, clear of snow accumulations 
and assuring clear vision at all times. A 
small lug at the top of the visor slips be- 
tween the window and top edge of the 
frame, providing a firm mount. 

% L3 — 

Camouflage Paint for Gas Tanks K 
Deflects Heat Like Aluminum j 

Storage tanks for gasoline and other vol- 3 
atde liquids can. be made almost invisible^ 
to enemy bombers by a low-visibility paints 
just announced. Although dark in colof^ 
this paint reflects heat almost as well as * 
aluminum paint, formerly favored for v 
keeping oil Lanka cool but tlow unsuitable 3 
becatLso It makes a brilliant target visible 
for miles. The new paint can be used for Tj 
camouflage in green, ten, black or four i 
term^djate sjjac jvs. 

Traveler’s Whisk-Broom Holder 
Has Handy Shoe Polisher 



'if 'hi 

J Blackout Hood Fits Lens 
G£ Auto Headlight 



f/fz- 



^ i +4 i iZfa, 
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Mammoth Concrete Spreader Straddles Canal 




V r U: - *■- * L-C 

Mechanical COrtcrele Ip-reader i-rrtuJd le:- -canal at i-h lays centre Lc bed and Inrwdi il la smonlh Irtish 




C ulftfflllhica lion be-^" 
tween army forces on the 
ground and in. the air has 
been facilitated by a new 
experimental signal light ' 
used by the j >42ftd‘-Signal 

j T~njnf 1 nn]f f -nUdctmrl t(j the 

Second Armored Divi- 
sion, It can be used also 
in transmitting messages 
between cars in a column. 
At night the light can he 
seen ten miles, and tip to 
a half-mile In daylight. 



Operating under its own power, a huge 
concrete spreader and mechanical trowel 
performs the entire task of laying a bed oi 
concrete in the bottom and sides of a sec- 
tion of the Contra Costa canal in California. 
* With its underside extending downward to 
^within a few inches oE the canal bod, the 
■ *§ianL straddles the canal, riding on rails 

1 ei- J 5/7 

Ten-Mile 



Signal Light Operated from 
truck may bn men 10 mite* nwnj 



along the upper level. As it passes over- 
head, the machine distributes a three-inch 
layer of concrete over the bottom and , 
sloping sides, vibratos the concrete into a* 
dense, compact mass, and completes the 
job by imparting to the surface a smooth 
finish. The canal is being built by the 
United Slates Bureau of Reclamation, 



to Planes or Cars 
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lap, clipping? a njbbfr ''btginnaf'i b<H rJ 
Ini# hprse'i mpvl'h, CcTiftr, w >i igl»-»*nirvg 
]ffltngikr, navup ridden, gall p lesion by 
runringp elbngtida anolliar lion* 



F IFE| for an American race 
J ha]Tie is a strange combina- 
tion, Receiving all the service and 
s do ration of s prima donna. the 
thoroughbred is worked like a 
slave. From the time he is a year 
old, he begins the rigorous train- 
ing that will bring him in a win- 
ner, a champion, or just another 
also-ran. 

How great a winner he becomes 
does not ail depend on his speed 
and heart; to a tremendous degree, 
it depends Qtl the men who work 
with him, coax, pet, love, nurse ! 
him, while Lbey discipline him like - 
the toughest top sergeant.. It de- 
pends, too, on his ancestry, for - ’ 
the future of the thoroughbred k J ' 
determined In large measure be- ^ 
fore he is born. Not many humans 
can trace their ancestry mors 
than three or four generations, but , 
the race horse can Irate hig for 
many generations, Before the 
horse was bred, experts pored 
oyer the records to determine 
what good and bad characteristics 
might be expected. 

+- Tyirtg up hatWi he-nd u> fhnt too 
rowth prtimrc an Phc bit will not ha 
imniaiy while biP it a Pill flfhrtg* 
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Saddled and wirh long rains rhop tho fieri.:- 
taarns finl canimcirtd:, grow* uiwd 1o Imi- 
n*H. thr*e are* h*ld hornt whe-fl. (irU 

miurlcd ; one holdi tip lo prevent Fossinfi 



Training for the traces begins almost, 
with birth, although the liar cl work does 
not come until later. These blooded 
creatures are aristocrats, and they seem 
to know it. Even in oolthood, they are 
not disposed to tolerate any Indignities. 
To attempt to teach them anything by 
force is futile. Man may become tiro 
master of a thoroughbred by the use 
of force, hut ho becomes master over 
a Creature with a broken spirit, or over 
a rebellious outlaw. It is only by kind- 
ness, by a lifetime friendship between 
man and boast, that a true champion 
horse cart be produced, 

So, from the time the little colls are 
first turned out to pasture with their 
mothers, you sec men moving among 
them, hours at a time. To an outsider, 
it might appeal' that some men with 
nothing better to do were frittering 
away their time, petting colts, romping 
with them, stroking their coats. But 
this is a serious business; these are the 
men who will Liter prepare these colts 
for the races, and they are teaching 
them that man Is their friend and can 
be trusted, So completely do they win 



A facouliFul thoroughbred lakes a ■noruing— t 
walk la limber muscles prnparalQty 1# a run 
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the- con Fi-dence of tli e colts, 
that when the time comes 
for serious training, little 
resistance is encountered 
— not, nearly so much as 
a cow pony gives? the first 
man who tries to ride him. 

The training — thor- 
oughbreds lire “trained,” 
not "‘broken” — is a Jong 
and gradual process. 
Trainers have different 
methods, hut all point to 
the same end: to calm and 
utilize the fiery spirit of 
the horse, rather than let 
it manifest itself in out- 
law devilment Very 
early, the little colt will 




Ef ihcrn ii a Loath n ?□ rby r 
freriv* -tie* wad-rd tkwly inla ihe 
wnlrr In pruparc for c*e reiving — r 
injured Jc-gs in a way lhar will 
nat pul too much weigh! cn lliArr, 



Rone hurtcis end oilier nnifunli 
are ofroji dase companions. This 
man will ga nnwhar* ueilati h«r 
gaotf frig-ud lh« goal Is olsng 



have learned to wear his 
hatter, but it requires 
patience and understand- 
ing to get him to accept a 
bit. Most of the training 
bits are of rubber, or 
some other material well 
padded, so there is a min- 
imum of discomfort, 

Next, the colt will have 
something placed qn his? 
back for the first time. It 
may be a rolled blanket, 
or it may he a regular 
saddle, depending on the 
opinions of the trainer 
and the temperament of 



r 

Full sp-eed ahead! Warmed up 
by a walk, ihis itinToughtradl 
navyr is having IF11 tiffin oF his lift 
Jsi a meriting run Ground ireefc 
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the horse. It will not be left 
In place long, but after it 
has been removed for a few 
minutes, the trainer will 
probably put it back again, 
remove it shortly, then re- 
store it again. This rotation 
is to keep the horse from be- 
coming alarmed by that 
strange weight on his back, 

If the trainer has won his 
confidence before this, the 
horse may regard it as a 
game, and snort and prance 
a bit, but all in fun. 

NW the horse Is ready to 
begin his education in ear- 
nest; SO far, he hgs merely 
been in kindergarten. He 
receives a harness. A gentle 
bit is placed in his mouth, a 
'Saddle or a roll of blankets 
is einched to his back, and 
long reins are attached, 

'‘ Usually a rope 15 tied from 
saddle to bridle, so he will 
hold his head high without 
constant pressure from that 
. bit. Everything is done to 
prevent the horse from be- 
coming alarmed. 

Harnessed for the first 
lime, the thoroughbred is guided outside, 
, and walked around a bit; not long the first 
'time, but in longer and longer periods as 



III# h(uiij it ridden slowly on its Hut trip Itirpugh Phs Itfflrting 
f5(it+. ond th$ Ifoin^r wnils on lh« Dthot titf* to qirit-f any nlnrm 



A bi-l of Pe-mpe-romortt Of thn- iftiri, The grantoit pro birr 
it to hold this temperament in check ond iih il 14 ; 



he grows accustomed to being driven. The 
trainer talks constantly in a soothing voice, 
and soon the horse comes to like these 
periods. A dog may not like 
a leash at first, but when, he 
learns that the leash means he 
is going for a walk, he may 
fetch it at a word. So these an- 
imals come to enjoy being driv- 
en in harness. The trainers arc 
gentle but firm. The horses 
learn that no caprices are al- 
lowed, hut never are they hurt, 
intimidated, or alarmed. 

After exercise, the thorough- 
bred is curried, wiped clean, 
and his mane and tail are 
combed. His hoofs are cleaned 
out, and and examined for any 
damage. The horse loves this. 

At last comes the crucial 
time. The horse is to he ridden. 
With, such high-strung crea- 
tures, one xvouid expect a real 
show the first time a malt at- 



I'tonliriUiid in page 164 ] 



APRIL, 1942 



m 



l ^ : 



• 4 . J - 









Collapsible Chair for Army 



back removed, the ie st of the chair he- 
COltlCS a Crate into which the cushions, hack 
and arm units may be placed, A large 
number of tine chairs can be transported 
in a relatively small space. 



With Synthetic 
Is Equal to Natural Rubber 

High resin content of guayule rubber has 
handicapped its use in American rubber 
plants, but it may prove a direct benefit if 
production of synthetic rubber is .stepped 
up as proposed. Tire manufacturing and 
other rubber processing machinery in this 
country Is set up for natural EJevea rubber 
which has a normal rosin content of about 
five percent. Synthetic rubber contains no 
resin, and resin must be added if it is to 
be processed Lti the sHme machines,. The 
native guayule rubber has a resin content, 
of 15 to 18 percent, which must be reduce 
before processing. By blending the non- . - 
reslnous synthetic with the highly resin- JV 
oils guayule rubber in the right propor-o 
tkms, a blend of the equivalent of natural ' 1 
East Indies rubber can be obtained. 4 



tta VJ 



Padded Bug for Packing a Bottle 
Guards Against Breakage 

Bottles and other smell breakable arti- 
cles can be carried safely in a suitcase by 
enclosing them in a padded case now on 
the market. Closed at the top with a 
fastener, the container absorbs 
from all kinds of rough handling. 






Compact cat*, tap. l on lain: oil Ihc part* nacaiiary 
Us tuifl-ihbl* nasy-Uiair fas army w#, ihew* St bar«Sm 



For use by U. S. Army officers when on 
maneuvers, a collapsible easy- chair, de- 
signed by Chaplain Herbert E. Riuke of the 
33rd Purs uit Grou p _at Jyiitcbel Fieldj 2tf. Y., 
can be assembled and set up mTflie'field iff 
a few’ minute;!, or quickly dismantled to 
form a packing box for carrying. A few of 
them arc in use at Mitehel Field. Like a 
conventional parlor chair, it has leather- 
covered cushions in seat and baek^ being 
made of ordinary pine boards joined with 
bolts and screws. The hinged back is de- 
tachable by sliding hinge pins. The front 
end of each arm is hinged to a supporting 
board, and both are removable and fold 
together for packing. With the arms and 



flallk tucknd in padtfnd {as.fi is safe from breakage 
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Pushbutton Camera Takes a Picture a 



Pictures can be taken 



at the rate of one each 
second with an electric 
studio-type camera 
# which has many appliea- 
^ tions. At one push oi the 
^jstitton, the camera per- 
T forms a complete series of 
operations, exposing the 
film, resetting the shutter 
and advancing film for 
the next exposure. Ordi- 
, cat-Lly this takes three 
t seconds, but the action 



Ball bearings 
and roller bear- 
ings can be packed 
completely with 
grease in a few 
minutes by the 
use of a pumplikc 
■ lubricator, With a 
clean bearing 
placed at the top 
of the device, a 
lever presses it 
down, forcing grease to permeate all pai ls 
of the bearing. The unit may he adjusted 
to handle bearings from lVa to 7 inches in 
diameter and holds five pounds of grease. 
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Above, opemlfrig thulfor flf fl-lortric camera. A 

Arfowi st ItFt indliet* **mr of the rtsvel J 

sitions is controlled by three knobs. Film 1 
rolls may be loaded in daylight, the chom- ij 
ber being large enough to bold a 100-faot 
roll. Exposed portions of the film may be J 1 
cut from the unexposed portion before the f~-T 
entire roll has been used. The film is five 
inches wide, and by means of masks three 
different dimensions are obtainable : 5-by-7 
inches, 4-by-5 inches, and 3V&-by-5 inches. 

A single loading will provide enough film 
for 171 negatives of the 5-by-7 size, 300 of 
the 4*/4>y-5 and 342 of the 3W-by-5. 
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Pump filts Bearing With Grease 
At Pressure of Handle 



’rnay be speeded up to complete the cycle in 
■ *me second. This automatic feature makes 
the camera valuable for industrial uses 
" such as photographing an airplane under 
\ test in a wind tunnel, since the operator 
and camera need, not be located in the 
' same room. Tire shutter has an exposure 
range from V4 sd to Vi second, plus one to 
seconds, and “time," As with the reflex 
camera, the operator peers down into a 
hood to sec the image reflected from a mir- 
ror set at an angle of 45 degrees with the 
camera lens, and in addition it offers eye- 
level viewing by swinging a mirror to a 
45-degree angle with the ground glass. 
Both inverted and right-side- up images 
arc shown. Focus adjustment for both po- 
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UNCLE SAM’S 
NEW OCEAN BASES 



/ ’’AN the- United States v 
^ be invaded? It isn't ^ 
likely, because we are ^ 
protected by chains of ^ 
offshore naval and avia- 
tion bases Oil both oceans. ^ 
No matter from what di- - 
rection an enemy fleet ap- V 
proaeheji he would, find 1 - 
himself engaged in des- . 
perate battle while still 
far at aea. There is alway ^ T 
a chancE.% of course, that*, 
an enemy carrier or twq^ 
may sneak in from the sea, 
for a hit-and-run air raidr ‘ 

Some of our offshore - ■ 
bases so far have been lia- 
bilities because our de-„' 
fense program, while be- k _ 
ing rushed, is far from 
finished. This is the rea- 
son for the early Japanese -♦» 
successes in the Pacific. 

Today the United States 
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is comp luting a orescent 
of defense that stretches 
down the Atlantic from 
Canada to the Caribbean, 
Eight new basCH leased 
from Great Britain are 
being strengthened and 
these will augment pres- 
ent bases on the mainland 
and on Cuba and Puerto 
Rica + 

In the Pacific, the is- 
land of Oahu on which 
Honolulu Ls located has 
become a billion- dollar 
fortress. That sum has 



C'f! bombers f arm □ mighty 'W' 1 u lh«y a-edr high above an American 
shotc. ready fu p««l (iff On* by due Dud plunge toward their target 



the map shows the barn 
1o which a ur Navy's stra- 
tegic dtfanit lints ah* 
lartiharr-d. Stn. of ihp 
"■'♦ippplna rtPnej. 1 ' across 
tb* Pacific have bean tosr 

*— Wifh this huge height 
finder, spatters for U. 5. 
amioiniofr haN-a-riftt de- 
termine ih* Nsngs of »n- 
an»y airplan-ct and fur- 
nish dola to ihe gunner* 
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deadly triangle through 
which an enemy would 
have to storm his way. 
Honolulu Is 2,400 miles 
offshore, but that Is less 
than a day’s flight for an 
airplane. 

L'llder as much ijfeerecy 
as possible P similar de- 
fensive activity is being 
rushed in Alaska. Men in 
uniform swarm the streets 
of Anchorage, Fairbanks, 
and other northern cities. 
Millions of dollars are be- 
ing spent for new Army 
and Navy bases, new sub- 

+- Leaking ov*r +he powerful fer. 

<*rarii bsttsTr of a ha-nvy cruiwir 

Thii gitrii t^SfCMiglil ton spur 
enemy ginrofl milei in the iky 




IH flight criwJed with 

plotim, rhe U. S. EnrriAF ''•Enl-fif- 
pirao" ridm of enche-r h p&rl 



built an impregnable fort, containing urn' 
strongest airplane defense base,, a great 
concentration of troops, a multitude of 
antiaircraft guns and complete naval fa- 
cilities. Vast stores nf ammunition lie in, 
secret underground caches. Military roads 
have been built to many parts of the 604- 
square-miie island, gome leading to llLinch 
gun and heavy howitzer emplacements in 
the mountains, 

Pearl Harbor has the worlds largest 
hooting drydock. The harbor is a base for 
our high sens submarines that have a 
cruising radius of 15,000 miles. There arc 
facilities for rapidly provisioning and re- 
pairing the Navy's scouting and battle 
fleets, The Hawaiian Islands are not self- 
supporting and so food 
enough for a long siege 
has bean stored away. 

Long ago plans wend laid 
for taking over thousands 
af acres now in pineapples 
and sugar and, planting 
other food crops. 

The reason for the mil- 
itary emphasis on Oahu is 
that the island commands 
and protects the whole 
west coast. Together With 
Alaska and Pan am a it 
forms an invisible but 
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marine stations and tremendous 
bomber bases up and down the 
coast- More money is being spent 
in the defense of Fairbanks alone 
than was spent in buying all of 
Alaska In 18G7. Naval bases and 
"listening posts” are being pre- 
pared far out in the Aleutian 
chain. A new Army Air Force 
cold weather experiment station 
has been opened to study the spe- 
cial adjustments that are neccs- 
sary for bomb =dghlii, machirn: 
guns^ and airplane controls be- 
cause of the intense cold. It is im - 
possible to build enough heated 
hangars for the t remendous aerial 
fleet that is being sent north, So 
special methods are being devel- 
oped for warming the engines and 
-thawing nut the controls oi planes 
that must be parked out in the 
weather. 

The Air Forces were told that 
it was Impossible to do any build- 
ing during the winter months, but 
construction of airports and 
buildings is keeping pace with a 
fast schedule nevertheless. All 
building materials except sand, 
gravel, and lumber have to be 
imported from the states. Spongy 
tundra, same of it permanently 
r frozen, is being thawed out and 
scraped away so that permanent 
landing surfaces may be laid out, 

Not only does Aiaska guard our 
northwestern flank, serving as an 
anchor for the Alaska-Hawaii- 
hConlinued la page- 197) 





Fightc-ri tram rn aircraft carrier xkim o-var I he wi"s * 

wing in a formation that iGilifinL Ig Ihfir pile IV *kil1 




Sailer* at tba battle, fleet are trained la figtir in gai mask* 
A Iratn-PariRe flying bfcpt refuel* at a tiny island airrpaft 
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Flashlight for Men in Camp 



•kistkxli 



_ v fonz 

r » - v' ^ 

or lap of the tool rids it of aocLLtiuuated 
material It is especially useful on me La la 
>uch as aluminum, magnesium, lead, zincrj 
:md copper, The new Hie also cuti plastics^, 
liber and hardwood without loading o)r . " 
clogging. A tensioner, consisting of twu^/- 
rods and a lurnbuckle, provides a moarLSv'' 
for operating the file slightly convex 
concave, as well as flat, 



. j T Comp iEflhi wiili. mirw k tt>v*¥ f« (.having 

^ Offering a wide range of uses to men in 

V) ""stamp, a flashlight boused in a durable 
V '^metal ease finished in khaki is switched on 
by opening the lens cover which has a mir- 
rored back. Opened partly; the lid deflects 
the light, at any angle, and when raised all 
the way it is a handy shaving mirror. An 
“on-ofF 3 spring switch serve? as a key for 
Hashing dot-dash cede signals, The lamp 
also supplies light for writing, reading, 
emergency repairs, first-aid and nonglare 
illumination during blackout IL has a 
shatterproof plastic lens, and its flat sides 
enable it to stand anywhere. 

X/r — 

Self-Cleaning File Sheds Shavings 

4 j4S3f£fi«gw 

j eliminated in a patented tool containing 
scores of parallel cutting blades with nar- 
lots between them through which the 

may pass freely. A flick of the wrist 



Way to Make a Dynamite Shell v 
Claimed by Inventor 

Efforts of inventor!! to develop a dyna— 
mite-loaded artillery shell have always-., 
foiled by the sensitivity of the explo- ' X 
wbirjh would not withstand the shock 
abrupt discharge. Now an Austra lian ^ 
latonted a double shell wlUCdynamitey 
inner container, Fired from a riJledr 
gun or howitzer, the shell spins, and this 
_/ forces some of the nitroglycerin in 
^ dynamite to the surface of the inert ab'-^V) 
•S sorbent of the dynamite, where the slight- l 
ost impact will explode it, 

lli?*. 

Cleaning Brush Rotates in Bottle 
When Handle Is Squeezed 






Bottles: can be cleaned easily with a me- 
chanically rotated brush now available, ^ 
Simply squeezing together two parts of 
handle imparls a quick rotation to the ^ 
brush, and releasing the grip permits 
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built into uppar -chambAr af washing machin* 
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/Separate tub-rinsing of clothes after 
- washing is unnecessary when using an au- 
tomatic electric washer combining a 
winger unit and spray-rinsing fixtures in 
the upper compartment After washing is 
completed, the clothes feed between an in- 
itial pair of rollers at the front of the ma- 
chine to press otlt the soapy water. Upon 
leaving these rollers they meet a penetrat- 
ing spray of clear water and immediately 
dip downward into water kept clean of any 
scum by u constant overflow. Emerging 
therefrom the clothes are subjected to a 
' final spray-rinse before passing between 
: the second set of damp-drying pressure 
rolls. At the end of their trip the clothes 
_jate deposited in a basket, on the door be- 
hind the washer. The machine may be in- 
stalled permanently in the laundry with 
pipe connections to hot end cold water and 
the draiitj, or operated as a portable unit. 



spring to spin it back in tbo opposite direc- 
tion. This action creates a scouring motion 
for cleaning the interiors of bottles, vases, 
jars, pitchers and tubes. A small ehuck at 
the base of the handle can be unscrewed 
and other brushes Inserted. The complete 
set Includes a hooked brush and two 
straight bottle brushes of different sizes. 

i I 3 ^ 

Luminous Paint Used in Blackout 
Makes Objects Visible 

Blackouts lose some of their gloom and 
inconvenience if objects are coated with 
luminous paint that becomes visible in the 
dark In the presence of ‘"black light." The 
black light, consisting of ultraviolet rays, 
is invisible to the eye r but has properties 
that cause certain chemicals to glow. If 
black-light lamps are used Indoors and 
outdoors in cities during blackouts, ac- 
cording to exports of the Westinghouse 
Lamp Division, it would be possible to ap- 
ply the special paint to small objects such 
as haLfi* gloves, purses and canes, thus 
making them easily seen at short range, 
This would help avoid collisions on the 
street without supplying enough light to 
aid enemy air raiders. Painting objects Ln 
the home would serve as a guide in getting 
around while the lights are out. 



- r 



dr- gif 



Spray Built Into Washer 
Rinses, the Clothes . 
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WATCHDOGS 
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Helping to guard Ainerisan iliarsi and dip- 
ping are lh(i U. S. Nary'S- defrayers, deadly 
foe- of the i-i/^cniarirtfl. Above, oji ncHlun pha-Ko 
showing she torpids- erew loading a J, tin fi'-to 1 
inlg tfie lube, The do*Htoyer can strike swjfHy 
I rv a naval engagement, +wp*plng in 1o fire 
ill torpedoes at fargrr YflJSeli— baMiflihipa, 
CTUiitri «nd aircraft carriers. Rifllit, torpedo- 
men in lurret atop dnslfoyor's quadruple tabwi 
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Always ready For anylhing— that's the destroyer crew, which must bn 
prepared ho deaf with *n*mi« en the ieei, ob*¥it the SeO tmd under 
the 194?. Here is o machine-gun ttHW rit Heel helmetl and gas masks 



Crew manning iccandary or 
emergency controls of destroyer. 
These control* wt duplicate* of 
those in the pilot house and! 
Woufd be manned in case the 
pilot house wars damaged 



Invgluabf* wests h dog* of Hie 

*fia r I he destroyers ho ve on 1m- 
porlant mission in the protection 
of merchant While ac- 

Mnuteftyleg a group -of these 
ships, the desl raysr scurries 
□round like □ sheep dog. keeping 
rhe stragglers in line omd mfiin- 
t tuning <1 sharp eye far ihc 
wolves of the sea— the submo- 
rines. Upon sighting the I u II rul+> 
wait uf 0 per Iccune,- the de- 
lirsyti speeds to the scene and 
drop* deplh charges. Fight, a 
Hrlklng photo of a destroyer col - 
umn. &elovv r American destroy- 
er proceeding at high speed 
OIDcLisi It. S. Nniy ptieLes 
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Roll of Paper in Table Top 

ableeloth 
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ChtFTi table (tvirlng drawn quickly from, pcipcf rofl 

Table covering can be changed In ten 
seconds:, without removing small dishes or 
salt and pepper shakers, on a patented 
table-top under which a roll of damask- 
Jike paper is installed. Frames at two ends 
of the table are flipped up when a clean 
supply of paper is to be drawn across. Tile 
second frame has a sharp edge for con- 
venience in tearing off the soiled portion. 
It also serves to stop the dishes as they 
slide across with the paper. After the 
dishes have been rearranged the table is 
ready for service. 



handled shovel to spread — cot throw — □ 
layer of pitch on it, following with another 
layer if a short Heme persists. Then it can 
he allowed to tool for 10 minutes, even if 
smoking, before removing in a bucket. If 
the bomb is on a wood floor* a layer of pitch 
should first he spread on to slop heat and 
glare, then spread pitch on the floor near- 
by, rake the bomb into it and cover the 
mass with more pitch. Protective clothing 
and goggles should be worn, since some in- , 
ccndiary bombs contain mild explosive.^ 
charges, The Bureau of Mines recom-V 
mends keeping 25- or 50-pound lots nf~^ 
pitch Ln boxes, or bags with a shovel nearby 

iMt i 

Large Rotors Balanced Quickly 

With Aid of " Seismograph’ * 

Tn balancing the rotors of large machined 
that turn slower than fifth times a minute,\ 
a handy "seismograph” enables the 
chinist to find the exact spots of heavy or 
light regions. With this information 
hand, it usually Ls simple to shave off^ 
enough metal at the right places to elimi- 
nate vibrations and bring the machine int^j 
balance. The bahmeer Ls said to be capable 
of locating vibrations measuring as small 
as 1/10 00 inch in a machine rotating onljyl 
100 times a minute. It has been used suc- 
cessfully in determining the weight, bal- 
ance of a 40,00ft horsepower motor, 



Pitch Proves Best Extinguisher 
For Magne^iuflh^omjb^ f 

Granulated orTraRta pitch « now ra- 
1 \ garded by the U. S. Bureau of Stines as the 
A best extinguisher for - ifla'ghesium incen- 
^ diary bombs. Spread over the burning 
^ bomb, the layer of hard coal- tar pilch will 
r ^ melt at about Sftft degrees Fahrenheit and 
a form an airtight blanket that quickly 
L ---___smolhers the flame. Before attacking a 
O bomb, a minute's wait is advisable to let 
^ .,the thermit burn itself out. Then, if the 
^ bomb is on concrete ™Cftfetpl, u$e a long- 

3 m k&. (A* d 30 

^ QkfJM I aAjoK- 
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Models Stage Crack up of Plane and ^Dirigible 

How they used miniatures in 
setting the stage for realistic 
movies of an airplane end dirigi- 
ble orash in midair was explained 
recently by special-effects men, 

A tiny airplane was released from 
a 40-foot tower su it would slide 
down h pair of thin wires rigged 
up lor the purpose, smashing into 
a model dirigible at the end of the 
run. On Its downward trip the 
plane struck a switch in its path, 
thus exploding 12 ounces of flash 
and black powder and one and 
one-half gallons of gasoline with 
which the dirigible was loaded. 

Flames shot diirty feet into the 
air and burning fragments from 
the two models scattered through 
the air, To give the dirigible the 
appearance of motion through 
clouds during the filming of the 
early scenes before the actual 
crash,, titanium tetrachloride, or 
"liquid smoke,” was blown in front 
of the camera. The dirigible mod- 
el was covered with canvas and 
painted a silver color. 



Sp&dal. affects men., top, load dir!, 
gihlt with oxplax.ivet while liny 
plan* I* pulled up Ihe wire!. Sight, 
roaring flame* leap iky ward til 
soon □! plane divoi Into dirigible 

l{$1$ 

Sloping Walls of New Army Tank Would Deflect Shells 




Differing radically in appearance from 
any other war tank, a mobile fortress 
resembling a two-headed frog has been 
designed by Cleveland W. Colo, of Los An- 
geles, Calif., for submission to the War 



Lalftit tank hu sloping iidn whi 
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Department, The tank would have sharply 
sloping sides and ends made of arc-welded 
steel castings, presenting a difficult target 
for attackers since their shells would be 
Heflected. Eight main guns would protrude 
through “eyeball” sock- 
ets capable of turning in 
any direction, The in- 
ventor also asserts lie has 
developed an instrument 
which will permit the 
ejection of nitroglycerin 
from army tanks, Here- 
tofore this has not been 
possible because the 
powerful explosive would 
blew up the tank itself in 
tt the process. 
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Fra taWhtM Califor- 
nia traffic lifthii have. 
b«era palntad block 
n kld pi for thin ciaii 
Itiratityh which lignul 
may b# ihh, Th&ra't 
a c?e»i an each irlan 



/■ CALIFORNIA was “on the yellow” — enemy airplanes 
j'^"' had been repented by watch stations nf the aircraft 
^ jwamLng service and the yellow alert signal had been 
' .■ flashed to every community. 

■ Then in the interceptor headquarters in Los Angeles 
an Army officer snapped off the yellow light and flashed 
on the blue. Almost immediately, police radio stations 
were notifying their prowl cars" “Air-raid message! all 
cars. Blue light. Blackout at once.” 

Air horns and sirens began howling the blackout mes- 
sage. Section by section, street light switches were pulled. 
Broadcast stations went off the air. Advertising signs 
winked out. Householders doused their lights, Air raid 
wardens sprang to duty 
and stopped nil traffic, 
ordering lights turned off, 

With few exceptions, all 
of southern California 
and most of the Pacific 
southwest was black. 

The air raid didn’t 
come, that time, but the 
test showed that Los An- 
geles, with Us surround- 
ing communities can bide 
in darkness faster than 
many European cities. 

Thafs because many 
preparations had been 



Fro dispatcher 0+ Long Btij-cli, 
Calif., wirh fingqr an amargency 
switch that f I a ill at qir-rqid 
atarnt to Outlying tiro ifatlom 
which lo’tind air-raid harm 
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Emergency firs ovfo witli Ivandld lighli. 
Mrtr>fln il pqin'ir>g lenies- blue It rlrdlK# 
visibility 'from above 



Air-raid warden willi bl un-dens flosb- 
li^ Ini and white arm band demon- 
llral?) bdw h# would rfiroct mctoriir 
la a parking plate i n- t* feld-tkaiik 



Inferior of a bomb sh-ntl-rr designed for 
underground Location, Lt would protect 

»CWJ)WII| from dll «Jt4«pl d d |r«* bit 
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mad? ahead of lime. Airplane plants were 
blacked out wilt window paint so produc- 
tion could continue night and day. Air- 
ports, defense factories, bridges, tunnels 
and power stations were under guards. 
Automobiles and airplanes patrolled pow- 
er lines and aqueducts. 

Citrus ranchers whose heavily smoking 
smudge pots bad been deplored in the past 
were told that their smoke blanket may 
help keep enemy bombers from locating 
their targets. Fifteen thousand auxiliary 
police tvere enrolled in Los Angeles to 
serve as air-raid Wardens, Fire depart- 
ment auxiliaries were detailed as fire 
watchers and were trained in clearing de- 
bris, handling incendiaries, and in poison 
gas protection. 

Traffic lights were hooded from above 
and. their normal brilliance was reduced by 



black paint that left only a thin cross of 
clear glass. Headlights of emergency cars 
were hooded and sprayed with dark blue 
paint. Air horns with their own supplies 
of compressed air were installed as air- 
raid warning systems with arrangements 
for operating them even if ordinary elec- 
trical and communication lines fail- Con- 
struction oi air-raid shelters was begun. 
Civilians were moved from homes adjacent 
to fortified areas, and forest areas Were 
closed as a precaution against firei. Pas- 
senger and freight trains operated with 
lights dimmed. 

At the harbor, ship traffic was halted 
after dark and an anti-submarine net was 
raised across the entrance to prevent pas- 
sage from dusk to dawn. Merchant ships 
worked cargo at their piers in the day- 
time and moved to anchorages in the outer 



Air-raid linn being opera Ted by 
fireman who hai gat mnxk handy 



firHirieis, riglil, demonitrarfng how 
intend'd ry Ertmb may b4 c« inball*d 
with dry sand by banking the (and 
around the bomb to prevent ipread 
of flamei.. Another wny to tight 
inch bomb] it wirh fine wafer tptay 



Roofing paper on window ttrern Ei 
aid in preparing a blackout room 
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harbor over night. All these precautions 
with varying details have been duplicated 
at San Diefia, San Francisco, Seattle, and 
the other west-coast defense areas. 

If yon live in any area that might be 
,visited by enemy bomberSj there are a 
number of things that you should do at 
once without waiting for the emergency to 
occur. First, familiarize yourself with Lbe 
local blackout* air raid, and all clear 
nals and regulations. Those vary in differ- 
ent communities. It is a good idea to store 
five gallons or more of fresh water in ster- 
ile glass containers against a possible 
terruption of the water supply, changing 
the water every few weeks. 

Lay in a supply of candles and 
flashlight cells. You might 
your domestic electricity is 
Next, get one room ready j 
room inside of which you can use lights 
after dark when a blackout has been or- 
dered, The kitchen is^often best for’ this 
because light is needed, for preparing 
meals. The room must be arranged so no 
light escapes outside. A sandwich of news- 
papers and blankets tacked across each 
window will keep all the light inside. Spe- 
cial shadowproof blinds will do the same 
if you seal their edges to the window open- 
ings. Plywood panels cut to fit the win- 
dows also proven L leaks. Window screens 
may be covered with black roofing paper 
for the same effect. If the door to your 
blackout room is apt to leak light outside 
when opened, turn put the lights when 
L using the door. 

' Next, if no public air-raid shelter is 
p available nearby, decide on the safest room 
in the house and be prepared to remain in 
it when a raid is occurring. A lower room 
is safer than one on an upper floor, and 
one in the middle of the house that is pro- 
tected by several thicknesses of walls is 
safe]- than an exterior room. Such a choice 
should provide excellent protection from 
- fragments and flying splinters, which is 
about all the security that most air raid 
shelters afford. AH fires in a house should 
he extinguished at the first warning. 

Hemember, those who allow themselves 
to become panicky are in the greatest dan- 
ger, No matter what sort of shelter you 
have, it is safest to remain there. If you 
are caught in the open, lie down. 

There are several ways to deal with in- 
cendiary bombs. Fill a barrel or several 



Dimmivthe*Slot T y p ewriter 1 
Gives 30-Minute Service 



Cuxtamcr drop 



Thirty minutes’ use of a typewriter IS 
sold, for a dime with a coin-operated ma- 
chine for public use. If, after the expira- 
tion of a half hour, more time is needed to 
finish the typewriting job, it would be nec- 
essary to deposit another dime. 



tU> % 2-. 

Insecticide 1 



Can Fits on Sprayer 
By Means of Built-In Lock 

Deterioration of a powerful insecticide 
noiv on the market is prevented by packing 
it in a hermetically sealed can that becomes 
pari of the sprayer. The can is attached to 
the sprayer by piercing it with a section of 
the sprayer and turning a locking device 
built into the cun. The sprayer is of the 
continuous pressure type, 
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Attacking the xpraygr Ig jifnEn-d can ol inxcctind* Cj 
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Super Siren Gives Warning 
Heard Two Miles Away 




Super sirens that can be spotted in the 
most advantageous positions for spreading 
J ‘an’ raid alert” alarms have bean designed 
for installation in New York City, Capable 
of projecting its sound a distance of two 
miles, the siren is 36 inches high and oper- 
ates on four horsepower. 

A3.lt 

Anti-Skid Sleeve Worn Over Shoe 
Prevents* Slipping on Ice 

Protection against slipping when pave- 
ments are icy is offered women in the form 
of elastic anti-skid sleeves which may be 




Henillp bae< It. pullt-d pvr r 1I14 it es Elk* » 
“ 



pulled over the shoes in a jiffy, even fitting 
over rubbers, When folded they are smalt 
enough for carrying in a purse, On the 
foot, a slide fastener closes the sleeve atV 
the top and an elastic fabric band snaps'^ 
over the back of the shoe. Instead of hav-**.... 
ing metal projections, the sleeves ai^e made V 
of tough, ribbed cotton or rubberized fab- 5 
ric, so they may he put on In the boust^ 
without risk of marring floors, 

luff — 

Electric Photo -Marking Pencil ^ 
Writes With Metal Foil 

Quick identification of negatives is made*-^ 
possible by writing names, dates or other 
data on them with an electric marking . > 
pencil Writing is almost as easy as with"^ 
an ordinary pencil. A piece of metallic foil 
cut from a roll is placed over the surface,^ 
and the point of the pencil, heated by elec-^ 




Ni?gnhivi» (irH-ctf will pTFI>t*d Wftll flflslris rn.il 

tricity, writes through the foil on the neg-^i 
ative. You can make inscriptions in gold;-^ 
silver, or other color. The pencil also wi lL~ _.. 
write on leather and other materials, so it^ 
is possible to letter objects such as post 
cards, cameras or photographic prints. 

jLuyt 

Sonic Finders Plot the Course 
Of Planes Hidden in Clouds 

Good gunnery of German ground de- 
fenses against airplanes has been attrib- 
uted to the use of a new type sonic or 
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aecoustical locator installed in a 
network of stations throughout 
western Germany, the Low Coun- 
tries and occupied France. The 
instruments reveal the altitude, 
direction and speed of planes even 
when they are hidden by clouds, 
and this information is used in 
directing antiaircraft guns. How- 
ever,. instead of attempting to hit 
individual planes,, the gunners lay 
a “curtain" of exploding shells 
two to foui 1 thousand feet in height 
and across the path of the aircraft 
at their approximate altitude. If a 
plane flies through Ihe eu'fciain 
barrage it has little chance of es- 
caping damage. Groups of loca- 
tors and gun crews dot the coun- 
tryside at intervals of 2D to 30 
miles, it is said, and information 
concerning the courses, speeds 
and altitudes of raiders is tele- 
phoned to central points where it 
is digested and forwarded to anti- 
aircraft batteries. German tech- 
nicians say that when operating 
against a plane flying at feet 

the sonic locators are subject to 
errors of less than 40 inches. 

. / [ Z y y 

Cardboard City Bombed 
To Break Ground. 




Magnetic Hammer Holds Rivets 
While It Pounds Them 




Ground breaking ceremonies 
took on the nature of a bombing 
raid in celebrating the opening of 
the plant site for Missouri Ord- 
nance Works at Louisiana, Mo. A 
cardboard dty covering more than 
1,500 square foot was blasted to 
destruction, thus substituting 
gunfire and dynamite for the con- 
ventional formalities usually per- 
formed with a spade. 



Magnetic hammer {bottom) dot* t>w*y with helper ihown «■ top i 



Holding rivets in place on large plates with a ^ 
bucking bar, while the riveter plays a tattoo on 
them with the hammer., required the service of a 
riveter’s helper until the recent introduction of a 
combination electro-magnet and riveting machine. 
It is said the tool will speed up work about 50 per- 
cent. A pull of more than 100 pounds exerted by 
the magnet now’ holds the bucking bar against the 
rivet as the crimp is set upon it. The bar follows 
the riveting machine as the operator moves it about. 

The magnet is cylindrical 
W’ifch a hollow center 
through which the rivet 
hammer works. The unit 
■weighs XI M pounds. 



Cardboard^ building: h 



iitii|'^i5Wfl vp in 



up in otoune* tor tottor* tito 



^Thc spectrograph is sd 
sensitive that it will de- 
tect lead in the blood of a 
person who has slept in a 
room which has just been 
painted. 
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NOW YOU SEE IT - OR DO YOU ? 
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t 

Fueling enemy nbicrvcri ii she task af 
camauFlagt engineers who have intensified 
their elFprlj sir* tit rhi> war began. Here are 
models of ait lart-k* vied by a Kamel City 
iostirule in (he study of imdutlrictl canioy- 
"TTixge "pTubk-m j. Hole reduced visibility af 
tank* cpvei-nd wish various materials. This 
pheta iJhflv le t* i view that an tb^ 

Server Would have oF Full -size tank* 



U*e of foliage f*r cpii«ieiljneni is ttand- 
ard [tr^elke, Here Iwo members ef 
medical carps creep < 
ing folictge-ca-rered 
Mesa casually. This type af camouflage 
fs very successful in wooden arena 



& make scree nr., too, are useful Sn -con- 
ceal ing 1 h l Foremen' af army vehicles 
and navy vessels since they cbslrucl 
vision -and make direct hill a mu Iter af 
luck. In f merest, the latesi idea in <am- 
au tinging industrial planls is la break 
up lines af buildings and terrain fa 
fOefyte hv-ic-ibuinJjHri in enemy raiding 
planes. Bombing planes I ravel ol high 
speed and if the bombardier hesitates, 
his plane must swing around and re - 
pea] its run over the large!. This give* 
defending 1 planes and. guns time to 
prepare a hoi reception far Ihe redder 
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-Soldier camouflaged with twigs sand 
leaves JiurJi-ng e*ptoil v e &t -"enemy" 
-pi II bo n In maneuver i at Fart BclvDfT,. 
Vi*,, where camouflage engineers have 
devised many ways 9a foe I «ci«nty eyei 

Phdlo a( right shows effectiveness o-F 
r r.i mri'j flag c . Saldier at left is o&VeVed 
with netting, the uIIh.t is mot. One you 
seo r thy etfwr you probably would not 
if lh P y -werti viewed from a distance* 

Below, installing framework la Jupparl 
rset and folipge which Would help can- 
cyal a gun. Bedlam,, right, crew of a 
tan’ll tfiniouflag ing their vyhicJe, Gen- 
erally, ca moo flag a is divided Inlo four 
types: reduction yf viability, complelp 
concealment,. changing the apparent 
identity of Ihc object and the use ®f 
decay targets. Camouflage combines 
knowledge of many fields, including de- 
sign, construction, art and engineering 








ilhlf 





. OptAtf f ar mi+htil di'uini Qptiolti lilt* a inn op»ni»r 

v V 

: 's£ , Metal drums can 
' N ^JafEf!y with, a cuttCj 
^ypo can opener, 
riairuner-and-chiae-1 
^ ^qsigged edges and 

straight-chime drums up lo 35 in 

f 

^ v Chair Built on Frame of 

5 Seats Operator at Work 
^ ^ Greater comfort and a higher degree 
.efficiency are claimed for a belt gander 



r Whin pnppuS C«n wn b* wn Ihray^h Olh glpii tap, 



. her, a quantity of popcorn added and the r 
„ cord plugged into an nutlet. Popping bL^;-^ 
J gins as the oil becomes heated by the 



Swl giwfj and cofp-FoO while landing 



trio current. Since the oil sets up a circii-f ^ 

' ' _.) ] a ting motion, it is not necessary to shake 
the popper. When popping ceaseg, the plug V 
alto old he withdr awn immediately, the . 

removed and the popped coni poured mit. 

([Write to the linns listed in the Where- 
to- Buy -It index, to learn more about 
products described in this magazine. Say 
You Saw It In Fopular Mechanics, 



Metal Drum "Can Opener" 
Cuts Edges Smoothly 



3 



having a builL-in easy -chair in which the 
operator sits at his work. A transparent, 
nonbreak a hie shield, adjustable in any an- 
gle from horizontal to vertical, protects 
him from dust and possible belt breakage, 
and a steady flow of ah- blows dust away 
from the work to the far end of the machine 
where it is gathered into a suction cham- 
ber. The machine uses belts of any width 
up to IVs inches, a %-mch belt being eon--' ■& 
sidei’C-d best for general work. For inner- j 
contour sanding, the belt may be threaded j 
through openings. y 

Glass^Top Electric Com PoppefC^ 
Reveals Bursting Kernels ? 

More interest In corn-popping, especial- j 
3y for children, is offered in an electric \ 
popper with glass top which gives a fulL^ 
view of the exploding kernels- To prepare ' 
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Spies Armed With Cameras ifent Style St 



iecrets 



Since rhe capilol of fashions shifled from 
Paris la New York and Hs liy wcod, spies of 
tiifl dyl# wenfld hove b-eiei ihe$& Anvtttcan 
Centers. Armed Vifh hidden cameras or with 
paper and pencil, ihey a Pend designers' 
fas-hiae shews arid chimin piefures «f original 
models. Ankle Camera af top fl one method 



Posing as op ordinary spectator., a fashion spy wirh a camera 
Lurii>alHil In a handbag can snap a picture af a dress worth copy-. 
irtS) vyhile her neighbors aro flngrosssd ip til* ^fchibiH, Comerou 
have even been built in lh« double foie of O shoe, wilh release 
bulla ns in (he tro-UUfl' pocket la open the lens by ratsing a 
patch af I#a1h«f and make up to 24 exposures. Style dn signers 
however, gr-e oiert for these Pricks and usually seize th* films 
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against fleets of bomber. 1 ;, 
Is a recent development of aerial 
are, so today Uncle Sam's student 
pilots are getting a thorough coaching in 
night maneuvers. 

During a busy night at Mather Field, 
Sacramento, as well as at other advanced 
training base-?, i<3 students at a time go ui> 



for famtliariza Lian flights. 

From the ground you 
wonder how the planes 
can possibly avoid colli- 
sions. In all directions 
and an different orbits 
red and green navigation 
lights are racing against 
ihe stars. Not much more 
than half a minute apart 
planes swoop down for 
landings, taxi back fo the 
end of the runway, and 
roar off again into the 
dart. It seems impossible 
for the students to keep 
their heads in all this 
confusion. 

Then the control officer 
tells you that the planes 
are all on courses that 
keep them safely sepa- 
i-Hted. The air over the field is divided into 
four quadrants, Four students are as- 
signed to fiy in each quadrant at altitudes 
1,0410 feet apart. The flyers are called in 
one at a time for landings by radio from 
the control tower or from the control plane 
parked near the end of the runway. Some- 
times they land by the light of the held: 
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floodlights; other times the held 
is kept dark and the students 
use their wing lights. To simu- 
late the radio silence of an ac- 
tual war operation the control 
officer sometimes snaps off his 
radio transmitter and signals 
the planes with a light gun that 
throws a beam strong enough to 
attract a pilot's attention live or 
six miles away. The students 
receive balanced diets selected 
to improve their night vision. 

Two years ago the Army wee 
training a few hundred students 
a year. This program has been 
Stepped up to 30,000 Students a 
year with pro vision for still fur- 
ther expansion. Prosper Live sty- 
dents who have not studied two 
years at college may qualify by 
passing an examination Instead. 
Scores of new training centers 
are springing up t particularly in 
the south, where the weather 
permits all-year training. 

Night flying is one activity 
that is emphasized today. Pre- 
cision formation flying is an- 
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A I, ia tic cl of* learning to fly In tvmning planc-i 



The wceVi wop-st liLu-ihtl mi 




Wit'll Ihn ikir of its fuio-lagr alri-ppfd away. cOniiriiEfioqi 
and man of contrail of a Irnirving plane are exposed. 
Fpmiliority will. 1 1**114 b an emntial part of training 




'* ’( ; 

I 

other. Formation flying is safer 
than it used to be in spite of much 
highei’ speeds because the Speed 
range and acceleration of the new 
and larger motors allows more pos- 
itive control. The rear planes of a 
formation used to fly at slightly 
higher altitudes than the leaders 
as a safety factor; now all the pilots 
ill a formation maintain the same 
level because in the new planes 
downward vision is restricted. 
Formations are looser now and the 
pilots keep five yards or more be- 
tween wing tips instead of flying 
so dose that the wing tips almost 
touch. This is done purposely as 
a training measure because the 
greater distances arc harder to 
judge and hence the pilots learn 
more exact control. 

The modem trainers are as fast 
as the best combat planes of four 
or five years ago atid the students 
take off and land in formation at 
speeds that were considered dan- 
gerous not many years in the past. 
Improved landing gear and im- 
proved control features make this 
possible. 

If you should be accepted by the 
Air Forces for training, your first 
five weeks would be spent in a re- 
placement center where you will 
bo taught infantry drill, milltary 
law and courtesy, and will begin 
your studies to become a flying of- 
ficer. From, there you go to- a pri- 
mary training school, operated by 
civilians under Air Forces supervi- 
sion, for ten weeks of ground school 
and flight training. Sometime dur- 
ing the first two or three weeks of 
this period you will solo and then 
you will begin elementary maneu- 
vers and acrobatics. 

Ten more weeks are spent at 
basic school, at a different field, 
where ground classes are contin- 
ued and where you must solo all 
over again in a faster, heavier air- 
plane. By now you are making 
night flights and getting the feel of 
mure intricate acrobatics. You 
participate in cross country hops 
and learn more about radio, gun- 
nery, navigation, and meteorology. 

Graduates from this stage of in- 
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struetion go on to advanced school where 
once again they first fly with an instructor 
and finally solo in faster and more ad- 
vanced aii'craft that are equipped with re- 
tractable wheels, flaps, and a supercharged 
engine. By now the students Slave become 
capable pilots and they spend their time in 
acquiring the precise touch needed for for- 
mation work and the maneuvers of aerial 
warfare. 

The training is fast and thorough and the 
students are an their tecs all the time. 
Honest mistakes arc overlooked but mis- 
takes caused by carelessness are handled 
by the student’s fellow pilots. If a student 
on a cross country flight gels mixed Up In 
lits navigation and lands at the wrong field, 
he won't forget it in a hurry. At some fields 
such a mistake brings the student the un- 
coceted honor of possession of a humorous 
trophy that he has to keep until another 
student “wins” It away with another mis- 
take. Taxiing into a hangar wall, landing 
on one wheel, and similar careless actions 
earn him a huge tin medal or membership 
in the local chapter of the “Stupid Pilots’ 
Club," 

The four stages of training are compara- 
ble to the four years of education in a uni- 
versity, About 30 percent of the students 
fail to graduate, most of these being weeded 
out in the preparatory period at the re- 
placement centers. Instruction is exactly 
the same at all Schools of the same grade 
with the result that students from different 
parts of the country who are brought to- 
gether are able to team up and fly in for- 
mation Just, as if they had been practicing 
as a group for weeks. Graduates of the 
training course are commissioned as second 
lieutenants in the Army Air Forces re- 
serve and go on from there to active duty, 
being assigned to one of such specialized 
branches of the air force as pursuit or 
bombardment. 

There are other jobs in the sir force be- 
side the one of handling an airplane’s con- 
trols. Specially trained navigators are 
needed for long flights on large aircraft. 
• Navigation is a specialized training avail- 
able to university Students who have 
" studied mathematics. The 15-week navi- 
gation course at such schools as Mather 
■ Field leads to a commission. In school they 
specialize in piloting, radio aids, celestial 
navigation, and dead reckoning. Learning 
to fly an airplane Is no part of the course 
[ConOnued la pegr 169) 




Peril [elreTa} maVr «Ftfo*r wagon or laW-* lliaiwml 

Offering several uses in. die playroom, a ^ 
juvenile table that has a good solid playing V 
surface and includes two Strong stools to-.-^J 
sit on, can be converted quickly into p cart— j 
or a toy-bolding bin. To make a strong 
wagon the legs are removed from the table, 
axles are inserted and four colored wheels 
mounted on them. The stools become side ' 
supports for the wagon so it can ho used ^ 



Convertible Play Table for Child 
Can Be Made Into Cart 






as a-ibin for storing many small toys. 
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Brush for Reaching High Places 
Fits VaeuunvCIeaner Nozzle 



ts 



i 




Tops of picture 
moldings, window' 
frames, doors, 
shelves and simi- 
lar hard-to-reach 
surfaces are dust- 
ed more easily 
with a brush that 
fits the long-han- 
dled nozzle of a 
vacuum cleaner. 

Designed to rid£ 
smoothly over up- 
per ledges, the at- 
tachment is 
curved to provide 
the correct angle for getting at elevated 
places. It is also handy in cleaning bed- 
springs and under the edges of furniture. 
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would be dark, and the dark areas, 
light. The negatives will be used 
to make natural-color prints 
which can be handled and viewed 
like a black-and-white print, nr 
placed in an album. As in the case 
of Color transparencies, the film 
must be returned to the manufac- 
turer for processing, and the pho- 
tographer will receive, in addition 
to the negatives, a full set of color 
prints, the total cost for each pic- 
ture averaging about 70 cents. 
These color pictures overcome the 
limitations of the transparencies 
which, because of their scant di- 
mensions, fit a relatively small 
number of cameras and need a 
projector to be shown properly. 
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ai-bless Plastic Grater 
Does Not Injure I land 

Cheese can be grated, down to 1 
tile last morsel without injuring , 
the fingers if you use a new plus- 4 
tic grater that has no sharp barbs. 
Instead it consists of a series of 
criss-cross bars on which any kind , 
of food may be grated. Inverted, 
it may be used for dicing vegeta- T 
bles, The plastic is unbreaicablf* y 
and also easy to clean. \Nf 



Instead of jumping into a net from burn- 
ing buildings, people trapped in fires at San 
Diego, Calif., hereafter will' slide to safety. 
Fire officials of that city have introduced 
a canvas trough, called an “evacuator,” 
which can be get up quickly to form a chute 
between an upper window' and tho ground. 

fj^/ - 

Color Film for Ordinary Camera 

r To Be Made in, Six Sizes 

Anyone with an ordinary roll -film cam- 
era — even a box camera — will be able to 
obtain natural-color photographs by using 
a new color film announced by Eastman 
Kodak Company, T he fi lm, a completely 
it>w- development caiJefl Kodacolor, will 
be available in six standard sizes. Unlike 
Kodachrome, however, it will not be a 
natural- color transparency, but will re- 
cord colors in reverse — its colors comple- 
mentary to those in the actual subject. A 
red sweater, for example, would be a blue- 
green irjk the negative, while light .areas 

ntf. 
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Portable Chute for Tall Buildings 
Saves Fire-Trapped Persons 



tenvai chute, t«i 
ground, provides 



ci'itT the- 
bun*invg building 



JMaA/s i/uy r 






Cut from wood or cast in mid- 
Al, these iicw, artistic designs 
are doubly practical because 
of od lied, side brushes 

r pHES£ foot scrapers will do 
^ an extra clean job as the 
bushy tails of the twin eats and stubby 
manes of the twin horses are small jjerub 
brushes that aid in 3'emovjng every trace of 
mud. If made of durable wood, kept paint- 
ed and varnished* these foot scrapers will 
withstand outdoor use. Squared drawings 
drum, which you can make full-size pat- 
terns of the animals are given in Figs, 3 
and 4. Some carving must he done on the 
horses after you have cut them out. To do 
this, first tape]- the heads to about 1 in. at 



By Bess Livings 



the nose, indicate the eyes and nostrils* 
and shape the ears by cutting away the 
wood between them. Then run a fine 
V- groove up the front ]egs and around the 
tail as in Fig. l t and finish by rounding all 
edges of the figure with sandpaper. The 
scraper part is bent from a piece of 22- ga. 
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To make the scrap- 
er shown in Figs. 2 
and 4, cut duplicate 
parts of the body and 
head patterns from 
%-in, stock, The 
scraper iron is held 
in the slotted bodies 
with a nail which you 
drive in from the 
edge to meet a hole 
in each end of the 
iron. Then, with 
gummed notebook 
reinforcements ap- 
plied for the eyes, 
you drill holes and 
drive screws to form 
the pupils and the 
mouth. These screws 
also serve to fasten 



sheet metal as indicated in Fig. 3, after 
which you fasten it to the horses 5 backs, 
between the brushes, with screws through 
the top and sides. Complete the scraper by 
fastening it to a 3 by 14-in. base, driving 
the screws up into the hoots. The detail 
below Fig. 3 shows a simple method of 
bolting the scraper to a cement step or 
walk. Holes are' made in the concrete and 
lead is poured around the holt heads. 



the heads to the 
bodies. Small shoe brushes will do nicely 
for the tails. A wire yoke forced into the 
wood as in Fig. 4 is one way of anchoring 
the scraper to the ground. Another way is 
to fasten a pointed stake to the back of 
each cat. In the case of the cowboy scraper 
detailed in Figs. 5 and 6, the wood hack? 
of the brushes are slotted ta set over the 
scraper iron, the figure being attached to 
the base with a screw through each foot 



Emergency Water Bucket Made From Old Inner Tube 

I£ you need a bucket at camp or ta carry 
In your car and there is none at hand, one 
can be improvised quickly from ail old in- 
ner tube. Just cut out a section of the de- 
sired length, forming handles at the ends 
as indicated. If the lube Is not damaged 
too badly, cut out the valve section and 
patch the holes in the remaining part. This 
will provide a large container that takes 
practically no storage space in the car. 



How to Flatten Curled Linoleum 

When the edge or corner of a linoleum 
rug bulges or curls up it can be flattened 
by this simple method: Place a hot-water 
bottle filled with hot water over the bulged 
or curled edge. When the linoleum is 
thoroughly warm, remove the bottle and 
place a large book or flat weight over the 
spot until it has cooled. A stubborn spot 
will usually respond to this treatment. 
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Desk Pad Holds Work for Reading or Typing 



If you work at a desk 
and occasionally need a 
support to hold papers, 
books and drawings for 
studying, or work to be 
typed, you can use your 
desk pad for the purpose. 

This makes it unneces- 
sary to have at hand a 
regular support, which 
must be stored out of 
sight after you have fin- 
ished with it each ttroe. 

To convert ihe pad for a 
holder, just hinge pieces 
of heavy triangular 
cardboard near opposite 
edges of it to serve as 
supports or legs as 
shown. Adhesive or cel- 
lulose tape will do for 
the hinges. The angle at which the lower 
edges of the legs are cut will determine tlie 
angle at which the pad is supported. When 



not in Use, the cardboard pieces are folded 
under the pad out of the way so that it 
can lie flat on the desk. 



Temporary Mounting for Pipe Vise in Basement of Home 



If you rio your awn plumbing work, here 
is a handy way of mounting the pipe vise 




so that it is rigid, yet can be removed in 
a jiffy when not in use. Just mount it on 
a strong beard, which is then wedged be- 
tween the supporting timber and the base- 
ment flour as shown. 

— Henry A. Schaefer, Chicago. 



Broken Ladder Rung Repaired 
With Length of Pipe 

A broken lad- 
der Tung can be 
repaired with lit- 
tle trouble by us- 
ing a length of 
pipe cut to fit 
snugly between 
the lad dei' sides. 

Bore out the ends 
of ihe broken 
rung, put the pipe 
in place, and then 
drive short dowels 
through the rung 
holes and into the 
pipe. Toenail small nails into the dowels 
through the ladder sides to prevent the 
dowels from working out. 
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A jor rubber looped over 
I he hond os shown here 
will give you a Fio^tl'p 
flrlfS 1* Inn ten p tijjhl 
fruii-jnr lid 



A flood way 1o holo n 
tolled elotfteiHno when 
icrubfairig if, Is >o wrap 
il around a washboard 



Stooping is not necessary to 
artgago or re leoso a rubber 

Irpe tteoriiep, I # li i* ai- 

lacbed to the doof w|lli p 
rubber bond and ihumbiacks 



A razor blade atfew*d tightly le Ihe Imide of 
a drawtr,, nssrOH It V-dot tul in the tidej il 
sufe «nd make! □ hond)< cutler for thread 
which is much belter lhan breaking it by hand 



boll oF quill- 
et box while 
it. This will prc: ■ 
m r*ril(tg pFF 
be- 
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PROBLEM 



Small pcrmannivF magnets in pockets. Ig 

lh« corners ef « ibow-sr tufFpin will help con- 
fipfr the spray Qt Ihey Fend Fa hold the curtain 
dale fa the side -ai rhe tub 



Marring woodwork tan be 
avoided whflrt installing wire 
CaaF h-oaks, if you place a 
cardboard under the paint 
ho to re screwing th^m in 



When a flat curtain rad 
miiiF be extended Fa iFl 
limit an oval-shape 
washer i'nsprtod a% 
shown, Inalps provsrtl 
tagging al Fhe center 

Too can make basement slain 
safer far youngster* iF you 
strnlch a top# pn the wall from — F | 
top la bottom for (hem !o grip 

Ties can ha kept H*F in a Suit- I 
case if Inserled Fhraugh slits cul I 
in n piece of cardboard 
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Garden Hose Makes Smooth Edge 
Around Top of Wooden Barrel 



When wood barrels are used as storage 
bins, the rough top edges that art apt to 
tear shirt sleeves or may cause bad 
scratches on one’s arm f can be covered to 
avoid this trouble. Old garden hose is ideal 
for this purpose and can be attached quick- 
ly by slitting it and driving small nails in 
from the side. 

— W. F, Schaphorst, Kewark, N. J. 



Angle Iron on Rung of Ladder 
Is Convenient Foot Scraper 
As many accidents caused by slipping on 
a ladder are due to muddy shoe soles, why 
not screw a piece of angle iron an the bot- 




tom rung and use it as a foot scraper? It 
does not interfere in any way with han- 
dling the ladder and alto tends to Strength- 
en the rung. 

— Everett Hanson, Argyll Wis, 



Model-Airplane Parts Assembled 
With BenoPin "Clamps’ J 

Sticking pins 
through small 
model-airplane 
parts to hold them 
in position while 
assembling will 
not he necessary if 
bent pins of the 
type shown are 
used for the pur- 
pose. These are 
easy to insert, and 
will eliminate the possibility of splitting 
and breaking off tiny pieces of the wood. 

Emergency Paint-Scraping Brush 
From Metal Lath and Block 

If n Steel brush 
is not at hand the 
next time you 
want to remove 
old paint from the 
outside of a build- 
ing, tack a strip of 
metal loth onto a 
block of wood and 
U&B this as a substitute. You will find that 
it docs the work and costs little to renew. 





Large Peony Bush Supported 
By Invisible Stake 



TnaLcad of using 
several stakes and 
hoops to support a 
large peony bush, 
one gardener uses 
one stake and 
some cord. The 
stake is set in the 
center of the bush 
and the cord is 
used as indicated. 
With this mcthod f 
both the stake and 
cord are hidden by 
the plant. 
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Wall Brackets of Unusual Design Turned in Lathe 





These brackets are just the thins to dec- 
orate a wall where nothing else seems to 
fit. They are also ideal to use at the sides 
of large pictures and similar places, To 
make a pair of them, first turn a walnut 
disk 9 in r in diameter and 2 in. thick. Then 
turn five Vg by Vs -in, grooves in the edge, 
spacing them approximately Vd in. apart. 
The outer grooves should be in. from 
the sides. Now Ulrn ton similar coneunlrie 
grooves in the. fron t aide of the disk Next 
cut lings • ; i>i in, deep and wide enough to 
fit the grooves in the edge from tho edge 
of a maple disk 9 in. in diameter, and IVe in. 
thick, The rings are glued in place, and a 
small section will have to be cut from each 
one Lit make them fit into the grooves. The 
sizes of the rings for the grooves in the 
side of the disk can be determined by cali- 
pering. All rings should project Hr t in. and 
the sides of them should be tapered to 
make a tight fit when they are forced into 
the grooves- After the glue has dried, the 
work is remounted in the lathe, and the 
back of the disk is turned down carefully 
to the center o t the first ring, Also, the 
edges of the rings are rounded to form 
beads. Then the disk is sawed in two, and 
the halves fastened hack to hack with 
%-m. dowels. Sawing the work in half 
again gives you two brackets Inlayed on 
the edge and both sides. The brackets are 
hung as shoivn in the circular detail. 

—Benjamin Nielses Aurora, Nebr. 



dlf there is a good circulation of air in 
your cellar during the warm weather, the 
first floor of the house will be cool. Two 
windows, well screened, on opposite sides 
o£ the basement should be leFt open. 



Self-Scaling Stopper and Wiper 
For Art- Brush Cleaner 



A stopper for a bottle of art-brush clean- 
ing fluid that is self-scaling, and will also 
serve as a brush 
wiper can be made 
from a hollow 
rubber ball. An 
opening is cut in 
one side to make a 
tight fit over the 
mouth of the bot- 
tle, and a slot Is 
made in the top. 

The slot is opened 
fur inserting thd 
brush by pressing on both sides of it. When 
withdrawing the brush, letting the slot 
close a little converts it to a brush, wiper. 



APRIL, 1942 



103 




With III colorful anirr-nl sides,, you'll 'ward (e 
hang this dispenser In the- nursery. All she 
purl's- arc- cut of 1 j -in., plywood and assembled 
wilh glue and brads. IF penguins, are pre- 
ferred to rabbits, She squared drawing gives 
a ppllern Fp-r both, A hendlflss screw la an- 
* hole in Ihe bock ll vied to support 
Ihe lid so that a box -of cleaning liisuel <i=n 
be slipped Inside from where Ihe tissues can 
be removed ih rough a slat in the front 



The dispenser shown below ii 
doubly useful fa r it ear only 
rts&kfrl firt stlroctiv* jacket la. 
conceal Ibe titIMt, but displays 
a handy manicure rack as well. 
Construction ir simplified by She 
use oF Standard tnoldlnfl which 
yau can purchase- In a variety 
af shapes in bath relief and n- 
bpss-cid designs. The short rode 
which support Ih* manicure rnck 
above the doited bar. top, are 
drilled fof l-1n t Strew s-, The 
sunken part oF the maiding may- 
be painted blue and the raised 
pari finished natural 
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^ POTWM& 



DISPENSERS 

in aibambe 



Appropripie for ur* >n ihe lli^tura, iti« 
dispenser ihawn ciS Ihe ri-ghl oppeors 
1o he just nrorher sheif la- held □ con- 
istnr set, tul dose inspection will dis- 
close ilinl ll tonEpli'ii « tgpitlf of clean- 
ing liiiues. The cut-away drawing 
sfiL>w: ligw oersy it is Ip make: front 
’* and ! :-in. slack., riiSif of I he jainls 
bfiiitg simply hull-nd, glu*d and nailed. 
A detal romani-n Ircrnifer applied la the 
drawer fra nr will add □ finishing lauds 

To refill Ihe navel dfltfertief fhoMnn cri 
the circle below, you limply unscrew 
■he two screw Isaaks rn release lin: baji 
localMl behind tJs# Eiliing lkohjil.i draw- 
er. The (issues are accessible through 
an opening under the drawer, fxanpr 
far the drawer body which ii slipped 
from a solid block.- ptywaod !i used 
throughout, Ta engage she pins and 
sSaps., She drawer must be fitted in 
pipes bsfprs y so epil on fh* side*, 
for -varlely, use colored of a 

cantrosHn-g shade 



K* ¥ 
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Claw HiiTnmer SUeaces Squeaks 
When Filin” Hand Saw 




It is unnecessary to use any special made 
silencer to prevent squeaks when Filing a 
hand saw. Simply hang a small claw ham- 
mer over the teeth of the saw as indicated. 
There is little possibility of the hammer 
damaging the teeth, but it may be sus- 
pended over those that have not yet been 
sharpened if desired, 

Upholstery Tacks Simulate Eyes 
On Cotton-Stuffed Animals 

Instead of sew- 
ing buttons on 
cotton-stuffed an- 
imals (u simulate 
eyes, use uphol- 
stery lacks for the 
purpose as they 
are much easier to 
attach. All you 
need to do is bend 
the ends to form 
hooks as indicated, which provide positive 
anchors when inserted into the cotton. 



Handy Box for Small Tools 

A mailbox that 
you can obtain for 
leas than a quarter 
makes a ban dy 
box for drills and 
other small tools, 
It Can be mounted 
in any convenient 
place, and it can 
be lucked with a 

padlock. If you 
Want to keep 





edged bools in the box, a lining of rubber 
or heavy cardboard will protect them 
against the metal sides and bottom. 



Bobby Pin Holds Card Securely 
To Screen Door 

By slipping one 
side of a bobby pin 
in the mesh of a 
screen door, it will 
serve as a conven- 
ient clip for at- 
taching small 
cards that give in- 
formation to call- 
ers. Both sides of the pin press against the 
screen and will hold a card securely from 
being blown away. 



Wheels Attached to Tiny Models 
With Snap Fasteners 

Tiny wheels 
may be attached to 
model' cars, trains 
and airplanes with 
common snap fas- 
teners as shown. 

One section of the 
fastener is coun- 
tersunk and at- 
tached to the 
model while the 
other section is glued or soldered to the 
wheel, A drop of off on each fastener will 
make the wheels rotate freely. 



Inner-Tube Shield Protects Wrist 
In Archery Practice 

To protect your 
wrist from the 
whip of a bow 
string in archery 
practice, cu t a 
piece of rubber 
from an old inner 
tube and slit it in 
two places near 
the center. It can 
be held in place 
securely by slip- 
ping both sides of 
your watch strap 
through the slits before fastening the watch 
around your wrist. 
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Inlaid Picture Frame Has a Wood Spring Back 





Inlaying it don? fey torn- 
lug dff arm cdgt >a 1 o1<b 
a inaijl-c ring, v^hich ra 
rabbeted to rnVe n nar- 
raw walnut ring 



A navel back and a thin 
“iwu-dn-ofic 11 inlay give this 
walnut picture frame a striking 
appearance, and make it. an 
appealing project . 
craftsman. Figs. 1 and 2 show 
how the one-piece back is 
sawed to produce a spring ef- 
fect to keep it in place, while 
Fig. 3 gives the steps in inlay- 
ing. After turning a walnut 
disk to the desired sire for the 
frame, the front edge is turned 
lo form a rabbet as shuwrt. in 
the first step of Fig. 3. making 
the waste stock in in a ring to 
be used later. Then the bottom 
of Ltic rabbet is extended as 
indicated and a maple ring is 
turned to fit this edge and glued 
in place. Now the maple is 
turned down so that, the walnut 
ring, which was removed orig- 
inally. can be replaced. After 
removing the waste stock from, 
the center of the frame, it is 
mounted on a wood-disk chuck 
to turn the rabbets for the re- 
movable back and glass face us 
shown in the last step of Fig. 3. The open- 
ing for the back must be large enough to 
permit the insertion of the glass. The back 
is a disk sawed almost in two from oppo- 
site sides with a piece loft. In the center 
tu serve as a spring. The two ^ holes 
serve as finger grips for pressing the back, 
together when inserting or removing it. 



JhF.RET THE 
! OUTfcUtKE 
_ ■ !J TURNED 
■ LtfcP T^li 



AFRTL, 
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Rocking Screen Sifts Dirt Quickly 
For Lawns and Small Gardens 




Having difficulty in sifting a CoLlplo loads 
of diit with ait ordinary screen sieve, I 
made a rocking one in Jess than an hour 
that enabled me to do the jab quickly. 
Scrap lumber was used to assemble the 
framework and the legs were held in align- 
ment at their top ends by means of corner 
braces. The screen was pivoted loosely to 
the legs end the latter were pivoted to the 
base frame. — Paul J, Alien, Chicago. 



"Sky Hook” Holds Wallboard 
While Nailing It to Joists 

If you cover ceiling joists with wallbosurd, 
this hook will he a big help in holding one 
end of the sheets while nailing. If is a 
notched stick to which a lath is nailed or 
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screwed, the lath being just long enough to 
fit between the joists when bowed. If 
spaces vary between the joists, several 
laths of varying lengths may be attached 
to the notched stick by a single pivot nail 
so that any one may be used when needed. 

Preserving Wet Paint Brushes 
In Paper Bags 
When doing a 
job of painting 
that requires more 
than one color, 
you can keep the 
brushes from dry- 
ing out overnight 
by inserting the 
bristles in paper 
bags, as indicated 
In the drawing. 

When this is done, 
ail of your brushes 
can be inserted in 
one can of linseed 
oil without the Various colors running to- 
gether. — Qpie Read, Jr., Chicago. 



Making Water Colors at Home 
With Colored Pencil Lead 

Colored pencil 
leads can be used 
to make water 
colors. J ust drop a 
piece of the lead 
in a can lid or 
saucer, add sever- 
al drops of water 
with a small brush 
and let it dissolve. Various shades may be 
obtained by mixing the colors. 

Magnet Used as Drill Holder 

One of the 
handiest holders 
for drills at a drill 
press is a large 
magnet taken 
from an old mag- 
neto. The magnet 
fits around the 
drill-press stand- 
ard, and a rubber band from an old inner 
tube holds it securely at any desired 
height,— G. E. Hendrickson, Argyle, Wis. 
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How to Make an Old Sewing Machine Portable 




Would you like to have 
your foot-powered sew- 
ing machine converted to 
a modern portable electric 
one that could be moved 
easily? If so, here's a 
simple way to convert it. 

First obtain a suitable 
motor with a friction- 
drive pulley and a foot 
switch, remove the sew- 
ing-machine head and 
measure the opening in 
the old cabinet. Next cut 
h mounting board with a 
similar opening and fas- 
ten the head securely to 
it. This is screwed to a 
boxlike base that is cut 
and assembled from hard 
or soft wood as shown, with a drawer in 
one end to accommodate thread and other 
sewing equipment. After placing the mo- 
tor so that its pulley rests against the sew- 
ing-machine drive wheel, the meter is 
screwed or bolted securely in place. A 



piece of felt glued on the bottom of the 
sewing-machine base prevents it from 
scratching table tops and other surfaces 
and an oiled silk or rubberized Cover 
shaped to fit the machine helps to keep 
dust from settling on it when not in use. 



Modem Floot'Type Fan Ventilates Large Banquet Hal! 



To ventilate a large banquet hall, I use 
one of the modern floor- type fans placed 
in front of an open window that ig fitted 
with a wood frame on which Is Lacked a 





cloth shield that slips over the fan as 
shown. Four pieces of heavy cloth, used Id 
make the shield, are laced together with 
heavy cord, and the shield is laced also to 
the fan guard. In use, a window on the 
opposite side of the hall is opened partially 
from the top and the fan speed is regulated 
to avoid a strong draft, 

- — Elmer O. Kling, Norwalk, Conn. 



Cord Seals Storm Sash Tightly 

Storm cash ore 
sometimes inef- 
fective b ee a u se 
they do not fit 
tightly, especially 
on warped win- 
dow frames. One 
way to seal the 
joint between the 
sash and frame Is 
to lay a cord in shellac on the inner surface 
of the sash close tu the edge. When the 
sash is put in place, the cord rests against 
the jamb and provides a flexible geaL 
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Shallow window ^vame^ 



Irt addition to the regular shade, mount an opaque shod? 
□ wcr the window frentfl with ws?d i>rip* pt >h« edflei >o 
prevenl l.gPii leakage. Tack in opaque drop Us top to 
hang between thed-is,- and provide a rioted temicr. £n> 
fra ihade should be pulled, down pat' the till 



%*l'{ W s " 

MjDCiD 51& |P 

StH*« T J 

TUktlt $ 

pgitfri 



^r-K-stK* 

.tptfiirEBS*™* 



VSi.MtPiyW, 

fRAht 



LndaW 1 ' MI * ai4 

rjs-^^^^aiSE 

feel*™" ' h * d " 



Hare 1 we opaque thadns are id- 
ihnlled ovi.t Ihn regular shade, 
eliminating nnud far wood slrips. 
Inner shodr n,ed lit ouer window 
framE. Opaque drop i* tasked lo 
top to hong between V® shades 



tfiO-S$-5EtTldWAL 

VIEW 
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WINDOW BLACKOUT 






tr 



Sbtaw 



Heavy d"?v.- cuHdni Gtr vlvally not mflUifrlUly epegwr 
la pefmll wimp Phtra only An spoquf i-hade bclwfti* 
fli e curtaifl n n d lait, plus. □ rioted camite, will make rhe 
ar'Hrtjemtnl effotlivp. Alsu, edge of tbn curiam shaultf 
be attached la edge at eating with snap fntlenert 



r plIESE. semi -permanent installations for 
1 blacking' out windows o f dwellings are 
intended for use in vicinities where black- 
outs are frequent. They enable home own- 
ers to black out windows quickly and ef- 
fectively with the least interference in the 
normal routine of die household- Having 
windows in constant readiness for black- 
outs Ls a great advantage over resorting to 
improvised, laborious and time-taking 
methods nf draping heavy blankets or at- 
taching largo pieces of wallboard over them 
each time warning signals sound, when a 
saving of time really counts. With windows 
properly blacked out, you can have suffi- 
cient illumination inside your home, yet 
not a trace of it outside. Generally it is 
advisable to reduce the amount of illurtii- 



wmd(Hv& 
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nation, inside to the bare requirements, just 
in case your “opaque” material la not so 
fully opaque as you think it is. Of course, 
you must lest the arrangement fully before 
depending on it to meet requirements. 

By carefully and the roughly studying 
the drawings, you will find one or more 
methods that will apply in your home, 
whether you have shallow or deep win- 
dows, whether you have draw- curtains, 
Venetian blinds or simply shades. Opaque 
shades arc those that do not permit any 
light to pass through them — the heavy dark 
green shades often are opaque, but ihe 
lighter colored ones seldom are. Where 
cornices arc suggested, he sure that they 
are closed at the top as their purpose in 
blackouts is to prevent light from getting 
behind the top c£ the curtain, In nearly 
every case, a 6-in. drop of opaque cloth is 
tacked to the top of the window to seal 
this edge against the passage of light. If 
you follow methods in which wood strips 
are suggested over the edge? of the shades 
to prevent light leakage, you can finish 



them to match the Window trim so that 
they will he less noticeable. Don't hesitate 
in. attaching strips to the window trim be- 
cause of the screw holes as It will he an 
easy matter to fill these and refinish later, 
If you cannot obtain opaque shades you 
m«y have to resort to improvised blackout 
curtains that normally hang like drapes at 
the sides, of a window, blending in wiLh the 
color scheme of the room. In use for black- 
outs, they are drawn across the window SO 
that there Will be a double thickness of 
material- Each curtain is bung from, a 
sturdy L-hook driven into a stud oE the 
wall, at least 13 in. above and also 12 in. 
on one side of the window. If you can get 
elastic tape, sew a length to the upper edge 
of the curtain and provide a strong doth 
loop at each upper corner so that when 
hooked to the screw eyes on either side of 
the window, the curtains will pull up 
tightly against the wall. If fully opaque 
cloth is used, only one curtain is needed 
for eaeh window, but if the material is not 
fully opaque you will have to have two 
curtains of suitable material to obtain the 
same effect. Skylights should be painted 
on the outside with flat dark bs'own or dark 
olive paints of a spar-varnish type which 
meet government requirements. 



([Slide fasteners are nicer to use on slip 
covers than snaps or fasteners. The covers 
stay in place perfectly and it only takes a 
jiffy to remove them for laundering. 
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Sailboat Cutout Decorates This Condiment Set 




Adding a touch of decoration to any ta- 
bic, this novel Condiment set. can bo jig- 
sawed from either Ve-in. hard-pressed 
board nr viti-in. plywood. The first thing 
you do is obtain a set of salt and pepper 
shaker's with a mustard pot to match, Then 
enlarge the boat pattern to full size, trace 
it onto the material and saw it out. Two 
oval base pieces are mode next* one of 
them being slotted and bored to receive 
the boat cutout, shakers and mustard pot. 



When thoroughly sanded, the base pieces 
are glued together, after which the cutout 
is glued in place, usLng heavy hooks or 
blocks of wood on each side to hold it up- 
right while the glue dries. For a finish, 
colors should be selected to match the 
shakers. Or, if they are glass, you can re- 
decorate them when finishing the holder, 
which is given two coats of good enamel, 
sanding lightly after the first one. 



Novel Plant Stand Is Formed From Single Length of Pipe 



Besides being simple to make, this novel 
plant stand is inexpensive «.h it is cut and 

bent from a single 5-ft. length of lVs-in, 
pipe. Both ends are marked -off in eight 
sections, after which they aro slit with a 
hacksaw. If a saw frame that permits the 
blade to be turned is not available, you can 
stall the cuts, remove the frame and use 
the single blade to finish, by fitting both 
■ends of it with improvised handles. The 
top end sections art shaped to accommo- 
date a vase or flower pot, while the bottom 
sections art spread to form a base, the lat- 
ter being a little longer than the top sec- 
tions to provide a solid support. Rubber 
tips on the base prevent marring floors, 
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Two unuiuol designs — one a few-roant rpta- 
iatirra Ctiirexs- pagoda and th* Blh*r a Iwdve- 
rooin h«X«gen-thaptd haula covered with 
asphalt hii-oFin-g, fiofh are venlilot-nd, arranged 
far quick denrving and can be tlowd to spar-, 
raws before Ih* ntarhlfii arrive 



By A. L MILLS 

t^TANDARD-SIZE tin cans 
k ~ for the body and a common 
wash basin for the roof simplify 
the construction of the pagoda- 
type house. Fig. 1 shows how 
the ends of the three cans slip 
into each, other and how they 
are held together by Hailing 
through the porches and into 
the ends of the buttresses which 
are spaced equidistantly around 
the sides of the cans. Assembly 
ig begun from the top down to 
permit the wash-basin tooi With 
its ornamental trim, to be at- 
tached to the upper can with a 
screw from the inside. Both 
ends of the lower 5-q,t. can, in- 
cluding the bead at the bottom, 
are removed* but only the bot- 
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tom of the upper can: the 
top of this one is perfo- 
rated as shown for v-pri - 
Illation, and p u iic hod 
through the center for 
fastening the roof. Koto 

that the 1-gal. center can 
has the ends removed and 
is cut down in length. The 
doorways, which differ in 
shape to correspond with 
the overlay patterns giv- 
en in Fig. 3. can be cut 
easily with a small cold 
chisel by slipping the open can over 
the end of a length of pipe. Roofing 
cement is used to attach the linoleum 
overlays around the doorways. The 
dotted lines indicate the approximate 
position af each nest floor when the 
inner compartment is in place. To 
make it easy to pass the cans through 
the circular openings cut in the 
notched porches, the metal is crimped 
slightly with a pair of pliers. The cen- 
ter and upper cans should extend 
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about Va in. below the bottom of the 
porches, after which tho crimped edge 
is hammered flat and fastened with 
small nails driven into the wood from 
the inside. All Joints should be calked 
with white lead and the metal parts 
coated with aluminum paint. Orna- 
mental sheet-metal edging of the 
shape shown in Fig, 2, is used as a 
railing around the porches end the 
roof. Tabs permit it to ho nailed to 
the porches h while around the roof 
fmial it is soldered to the heads of 
nails driven Into the lower disk. The 
roofing-covered nest compartment 
shown in Figs. 6 and 7, which slides 
freely inside the tubular body, can be 
raised with a pole to dose the en- 
t trances m in Fig. 5, A small bracket 
attached to the post on which to rest 
the pole as in Fig. 8, provides a means 
for holding the nest compartment in 
a raised position. The original house 
was painted as follows? For the body, 
light cream stippled with red, blue 
and brown was used to contrast with 
vermilion porches trimmed in blue. 
The buttresses and roof ornaments 
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also wt'r e d o n e i n 
VGrm ilion, but striped 
in. black and gold. 

Light blue was se- 
lected fur the roof it- 
self, while aluminum 
was applied to the 
fin ini and porch rail- 
ing's, The entrance 
overlays were of 
black linoleum. 

The 12-room house 
shown in Fig. 4 also 
has a movable inner 
compartment for 
closing the entrances, 
which in this case is 
raised and lowered from the ground by a 
rope running down through the supporting 
pipe post as shown in Figs. 15 and 10, Scrap 
pine will do for the body and inner frame- 
work, and Figs. 9, 10 f 11 and 12 detail the 
construction and assembly. In making the 
nest compartment, allowance must he 
made for the roofing paper which lines the 
inside of the body so that the former wall 
slide easily. A 2^4-in. wood disk around 
which a knife may be guided is handy for 
cutting the doorways in the roofing before 
fastening it at the corners Kvith ul^ats. Note 
that an opening must- be cut in the bottom 
floor over the nest-raising device lo allow 
the compartment to rest on the cross mem- 
bers, after which the mechanism is en- 
closed with a box cover. Figs. 13 and 11 
show how the roof framework is made and 
covered with roofing, the platform of this 
being notched and assembled according to 
Fig. 11, to set over the body corner posts 
Battens nailed to the rafter edges after the 
roofing has been applied, and painted a 
contrasting color, arid to ICS appearance. 
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Pigeonholes of Desk Are Altered 
To Take Short Envelopes 



If the pigeonholes of yotir desk are so 
deep that you find it difficult to remove 
standard length envelopes or folded let- 
ters, plug the holes at the heck to shorten 
them. Pieces of cardboard cut and bent 
as shown in the inset will do the trick. 



How to Avoid Wrinkled Stencils 

You can avoid 
wrinkles in a 
mimeograph sten- 
cil when inserting 
it lengthwise in a 
long- Carriage 
typewriter, if a 
narrow strip of 
paper is folded in 
the center and 
slipped over the 
edge of the stencil. The folded strip stiffens 
the edge, and after passing under the type- 
writer platen, it is removed. 




Typing Small Cards Easily 



The next time 
yon have a num- 
ber of small cards 
to be printed in a 
typewriter, here is 
a good way to hold 
them in the ma- 
chine. Yon can 




either out four slats in a shoot of paper to 
Lake the corners of the card, nr yon can 
use photo-mounting corners suitably- 
spaced on the paper, 

— Richard Sklenar. Tekamah, Nebr. 



V-Notch Filed in Jaws of Pliers 
Aids in Gripping Pins 

By notching the 
jaws of a pair of 
pliers as indicated 
in the drawing, 
you can use them 
to grip steel pins, 
small rods* etc., 
firmly. Pliers al- 
tered in this way 
arc especially 
handy for insert- 
ing these small 
parts in places where it is practically im- 
possible to reach with the fingers. 




Putty Routed From Window Sash 
On a Drill Press 

Confronted with 
the work of re- 
moving old putty 
from a number of 
window sash, one 
home owner did 
the job easily by 
routing it out on a 
drill press. The 
sash was removed 
from the windows 
and held on the 
drill press table under the router hit, using 
a guide block clamped to the table to keep 
the sash in line with the bit. 




Fishhook Removes Cleaning Swab 
From Rifle Barrel 



To remove a 
cleaning swab in a 
rifle, straighten a 
fishhook and at- 
tach it to a clean- 
ing rad as shown. 
When inserted in 
the rifle barrel, the 
barb will snag the 
swab 50 it may be 
pulled out easily. 
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DGDITKNGCKERS 



Just the thing to add soi informal touch to 
the cabin, cottage or recreation room, these 
novel door knockers are easy to make and 
fun to use. A common horseshoe forma the 
knocker of the one shown at the right. The 
horse head to which the shoe is pivoted, is 
jigsawed from wood, following tho pat- 

tern given below, and is attached directly to 
the door with screws, 



The colorful sailor and the inquisitive pups 
provide guests with mallets with which to knock. 
Both of these knockers are cut from waterproof 
plywood, fitted with dowel pegs lo hold the mal- 
3 (.'Is. and finished as indicated ill the squared 
drawings. Hope is used to carry out the nautical 
effect of the sador, white the bone-shaped mallet 
and chain add realism to the pups. A protective 
coating of spar varnish applied over the enam- 
eled figures will keep the colors bright if exposed 
to ihe weather.- — ft. L. Fairall, Los Angeles, Cal. 
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Large Catalogues Held Together 
And Hung on End of Desk 



velape with cellulose tape, leaving (he 
other tree to be pulled outward to cut the 
envelope OS shown. 



Chamois Sleeves Protect Tools 



Sharp edges of 
chisels and other 
types of cutting 
tools can be pro- 
tected with cham- 
ois sleeves. T h is 
idea is especially 
handy when such 
tools ate thrown 
in a box with oth- 
ers where their cutting edges might be- 
come niched. The sleeves also lend to pro- 
tect tools from rusting. 



Catalogues and folders that are too large 
for your desk drawers can be hold together 
and kept conveniently at hand by hanging 
them on a Couple of Jj- books screwed in 
one end of the desk as shown. Simply 
punch the pages for three loose-leaf rings, 
which are also booked in a ruler or piece 
of yardstick, Two holes along the top 
edge of the ruler are spaced so that they 
slip aver both L-hooks easily. 

. — J, W. Augustin, Fond du Lac, Wis, 

Making Envelope Self-Opening 

An ordinary envelope can be made self- 
opening by enclosing a length of thread 
under the flap when it is sealed, allowing 
the ends of the thread to project slightly. 
One of the ends can be fastened to the cn- 



Threads Serve as Book Marks 



You’ll find i t 
easy to locate cer- 
tain pages of a 
book that are re- 
ferred to constant - 
ly, if marker of 
the t y p e shown 
are used. They are 
merely various 
colored threads 
fastened ill the binding with a strip of ad- 
hesive tape.— Paul H. Smith, Norfolk, Mass. 



Walking Cane Provides Handle 
For Large Gaff Hook 



After having 
difficulty in land- 
ing a large musky 
with a short-han- 
dled gaff hook, one 
fisherman ob- 
tained a larger 
hook, removed the 
handle and re- 
placed it with an 
ordinary w r a Iking 
canc. The curved 
end of this handle 
provided a posi- 
tive grip and made it unnecessary to bring 
the fish so close to the boat- It was also 
found that by using the gaff to hook a tree 
or pier, the boat could be held in position 
while landing. 
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Halves of Wagon Wheel Form Ends of Lawn Seat 



If you need a lawn or porch seat, here's 
one that is inexpensive, comfortable and 
■different, It consists of a discarded wagon 
wheel, cut in half, which forms the ends or 
arm rests. The upholstered seat and back 
are taken front an oid aum body. After the 
wheel has been sawed in half, the flat side 
of each piece is fitted with an oak strip, 
angle brackets being used at the ends for 
bracing. Next, oak seat and back supports 



are fitted and screwed in place as shown. 
Although short lengths of flexible metal 
tubing were used to provide a round edge 
along the top of both wheel pieces, okl gar- 
den hose will serve for the pwpose if it is 
more readily available. A bright -colored 
Indian blanket makes an attractive Cover 
for the seat, especially if the framework is 
pointed a bright red to match it. 

— Nathan. Bogotb, Winnipeg, Man.* Can. 



([Pipe cleaners are good for fastening rose 
bushes to trellises as they hold the vines 
without damaging them. 



Simple Ironing Board Hooks Over the Foot of Army Bed 



After having considerable difficulty in 
Ending a place to pi-ess bis clothes, a pri- 
vate in one army camp made this simple 
ironing board that fits on the foot of his 
bed. The two supporting braces were bent 
from a single length of iron rod and hihged 
to iho board as indicated. Hooks formed 
on the ends of the braces slip over the 
lower crosspiece of the bed while two ad- 
ditional honks fastened near the end of the 
board, slip under the round top of the bed 
end. However, a wooden brace with straps 
at the lower end could be substituted, in 
which case a couple of cleats are nailed tn 
the underside of the ironing board. 
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BEFORE YOU 



With restrictions oil building now 
houses, anyone contemplating the 
purchase of u house already built 
will welcome these practical hints 

in making a Helcclitvn 

By W. Clyde Lam may 
Part I 

you get for your money in a house 
depends on you,, for the values you attach 
lu any home are both tangible and intangible. 
Whether or not you like the house, the grounds, 
the street or the neighbors you atone must de- 
cide and you will place your own valuation on 
such tilings as comfort, arrangement of the 
rooms, their location, and condition of the house. 
The prospective buyer of a house is at a dis- 
advantage in that there are many parts of the 
structure he cannot see. Hence the only thing 
be can do is to look for the results of faulty con- 
struction or other defects. It should he kept in 
mind that any cause of defects in one house is 
not always applicable to others. Alterations to 
correct structural faults in one instance may be 
costly while in another they may be relatively 
inexpensive. Although some defects are fairly 
common* they generally vary with each building 
so that no definite rule for cause, cost of repair 
or extant of damage can he relied on. The im- 
thing is the condition uf the building 
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BUY A HOUSE 

CeiUtu^b cmJ jjlo&zk 
wiHwl LgaA ftwte 
about the condition 
ofr the 

tkanafti^oti^l^ 

r*M-* 



itself. It may be old, and 
may appear shabby and 
run down, yet structural- 
ly it may be as sound and 
good as ever, Or, it may 
be new In years and old 
structure lly . W hen you 
look at an older house 
keep in mind that it costs 
relatively little to apply 
paint, change a partition 
or tv™, remove a ponder- 
ous porch, lay new floors 
and trim, or put in a "picture" window. 
But if, in modernizing, you have to rebuild 
the interior, install a new heating plant, 
change the entire roof line, excavate a 
basement and put in a new foundation wail 
or rebuild El faulty chimney, the cost of any 
or all of these major items added to the 
purchase price may result in a prohibitive 
figure. 

Usually you will be Invited inside the 
house first. Carry a notebook. Fig. 1, and 
jet down all the important details. Look 
carefully at the ceilings and floors, Fig. 3, 
for it is here that certain deficiencies in the 
structure usually show up. fn Fig. 2 you 
see listed both interior and exterior de- 
tails. A fault in any of these will show up 
inside the house. For example, if the 
downspouts do not have concrete splash 
blocks or other provision for drainage, 
there is likely to be seepage of water into 
the basement. If hashing around the chim- 
ney' or in roof valleys is defective, leakage 
into the attic will loosen plaster and cause 
other damage to walls and ceilings, Take 



time to go over the basement thoroughly. 
Note if there is a cleanout door in the 
chimney and particularly whether there 
are any cracks in the floor near the base of 
the chimney, Fig. 4. Usually, but not al- 
ways, such cracks indicate undue settling 
and if you examine walls and ceilings up- 
stairs you may find a condition as shown 
in Fig. 6- Where walls are papered you 
will have to look closely to find the cracks. 
Sometimes in old houses the walls have 
beeo papered for years without filling the 
cracks and replastering. Here settling 
probably Ls complete, and once the wall is 
repaired you are not likely' to have further 
difficulty. But in a new house, the condi- 
tion may be a constant source of trouble. 
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Fine, hairline cracks are net important, but 
wide ones and large areas of louse plaster 
adjacent to the chimney mean that con- 
siderable movement has taken place. While 
looking for loose plaster near a chimney, 
it f s a good idea to tap the walls all the way 
around each room. Should this disclose 
large areas of plaster loose from the lath it 
will he necessary eventually to replaster 
the whole wall. This defect can be due to 
causes other than a settling chimney, When 
you get up in the attic, notice the con- 
struction at the point where the chimney 
comes through the ceiling. This depends 
somewhat on the location of the chimney 
and the time it was built, but approved 
construction specifies that there be no 
wood within 4 or 5 in. o£ the brick- Fig, 5 
shows one method. 

Open cracks extending laterally in base- 
ment -walls, Fig. 10, are generally caused 
by unequal strains due to insufficient foot- 
ing, However, there are numerous other 
causes for the slow breaking up of mono- 
lithic walls, "Honeycombing," due to im- 
proper proportions of materials, insuffi- 
cient mixing, inadequate '‘puddling/' and 
segregation of materials by careless pour- 
ing are also causes of slow disintegration. 
In some cases a whole section of the xvall 
is "broken” out, separated completely by 
large cracks and the edges of the latter will 
often show that one section has slipped 
past another. This condition may be due 
to inadequate cross section in proportion 
to height or load. Where there are con- 
stant accumulations of ground water in the 
grade, such walk will not only leak badly 
but under repented frCCiing and thawing 
may break up entirely. If the house is built 
in an area forming a natural “sump,” or 
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where there is insufficient drain- 
age. you may find ex ooncrete- 
block wall crocked something like 
that shown in Fig- 1 1- Here upper 
and lower sections are tipped in- 
ward at the break. Place a 
straightedge vertically to deter- 
mine the extent of lipping and 
whether it varies along the length 
of the wall, Look all the way around the 
basement for vertical zigzag cracking ut 
joints between the blocks. It you find these 
ci acks running more or leas vertically in a 
block, masonry or monolithic wall which 
otherwise appears to be of good construc- 
tion and adequate proportion, the cause is 
generally instability oF the ground Under 
the foundation footings. Irregular settling 
caused by this condition sets up unequal 
strains which tend to crack the wall verti- 
cally. But if the cracks are diagonal or 
irregularly horizontal and a straightedge 
shows the wall tipping inward at. the 
breaks, then action of frost in a water- 
logged grade is a common cause, although 
under certain conditions water pressure 
alone can c track tile walls, 

Concrete floors ai^e sometimes broken 
up by pressure due to water displacement,. 
Not all basement floors are put in over an 
adequate cinder fill, and frequently the 
floor is too thin or the mix is too lean. Tap 
the floor lightly with a hammer. If the 
sound of the Lapping is Uniformly flat the 
chances are the concrete is of sufficient 
thickness and is over a tamped cinder fill. 
But if there is a hollow sound at any point 
It means Lhat eithei' the slab is thin at this 
point or the ground underneath has settled 
away leaving it unsupported. If the area 
is large the floor may break up in lime. 
Also note the slope of the floor to the 
drains,. Occasionally, where the drain is 
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slopped, with a screw-in plug! water backs 
from the storm sewers with such force 
that it breaks the tile near the trap, let- 
ting the water in under the floor, which 
often results in cracks and flooding of the 
basement. 

Examine the interior of the furnace with 
a flashlight. Fig, 12, noting the condition 
of the grates and the firebrick lining. Con- 
dition of the heating plant is more impor- 
tant than age or type, After the furnace, 
lake a close look all along the center sup- 
porting beam, noting especially how the 
ends of the floor joists are supported. 
Figs. 13 and 14 show the common methods. 
The important thing here is whether the 
ends of the joists are pulled away from 
the beam, if they ere supported in stir- 
rups or on ledger strips. If they are pulled 
away, the cause may be shrinkage along 
the length, the span may be too great, 
causing joists to bond slightly, Also, 
it may be that basement walls have 
aetlled out of plumb, or have set- 
tled more than has the center gird- 
er, resulting in the condition shown 
in Fig. 13, If you see this, check the 
upper floors and inside door jambs 
with a spirit level. Figs. 7 and 8. If 
the floors and jambs are only 
slightly out of plumb in an older 
house, and if the basement walls are still 
in good condition, it is generally safe to 
assume that the condition is not serious. 
But if you see this flaw In a new house, be 
sure to find out the cause before you pass 
it Among other cause.-? far such a condi- 
tion are severe windstorms that may have 
racked the structure slightly out of plumb, 
or a cloudburst may have been the cause 
of more settling within a matter of days 
than would normally take place in months 
at years. 

In almost every house there are many 
little things f most of which may be classed 
as nuisances or in conveniences, Many can 
be corrected easily but some cannot he 
changed. For example, a basement stair- 
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way may be too steep or the proportions 
of tread width to the height o£ the riser 
incorrect. Or„ the hot and cold-water pipes 
may run too close together resulting in 
unpleasantly warm drinking water. Also, 
the kitchen sink may be located that 
one must stand with back to the light, or 
it may be too low, or the drainbnai’d may- 
be on the right, an Inconvenience to a 
right-handed person. A fireplace that 
smokes and cannot be repaired readily is 
worse than useless. Again you may see a 
pedestal lavatory placed go close to the 
bathroom wall that it's impossible to clean 
behind it. In this- connec- 
tion, omission of a clean-out 
plug in the soil pipe. Fig. IS, 

Js generally taken as evi- 
dence of skimping but in 
some communities this is 
forbidden by local ordinance because of the 
danger of untrapped fixtures being at- 
tached by unauthorized persons. 

Learn if possible the name of the con- 
tractor who built the house. From him you 
probably con get tbe specifications which 
will tell you about the grades of material 
used, whether the Walls are insulated and 
many other details you cannot see. 

If you are about to buy an old house and 
are planning to modernize it, or if you have 
looked at o number of houses and wish ta 
keep the arrangement ol each more dearly 
in mind for purposes of comparison, it will 
help to make simple sketches of each one 
as in Figs. 16 and IT, using the notes you 
made at the time of viewing each one. 
Such sketches are not difficult to make and 
they are a valuable help Iti visualising 
changes or in determining values. Fig. 15 
shows six common architectural types of 
homes. Of each one you will find many 
variations, for architects tmd builders are 
continually searching for economics in 
materials and labor costs. It frequently 
happens that slight changes in tbe basic 
design w ill effect considerable saving. 

(To bfi continued] 
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Bench Vise Used to Exert Pressure 
When Gluing Large Pieces 




Clamping large pieces while gluing is no 
problem for out craftsman who uses his 
bench vise to exert pressure on the work. 
Two rows of holes were bored in the bench 
top directly in line with the sliding vise 
boanii after which a couple of 10-in. 
lengths of pipe were cut to serve as stops. 
In use, one end of the work is placed 
against the vise beam and the pipe stops 
moved up to brace the other end. 



Countersink to Use in Brace 
Or a Hand Drill 

A -countersink 
or screwdriver bit 
having a square 
shank can be 
adapted for use in 
either a brace or 
three-jaw chuck 
by rounding part 
of the squared 
portion. This can 
be done on a grinder, and the rounded paid 
should be about In. long. 




Simple Holder for Lashing Thread 

While Tying Flies 



To hold a spool 
of thread handy 
for tying flies or 
for repairing a 
fishing rod, drive 
a couple of nails 
into the cabin wall 
above your work 




table and bend one of them at right angles 
as shown. The spool may he slipped over 
the bent nail, which is then dropped dowm 
to rest on the opposite nail. 

Notched Can Lid Suspends Brush 
In Cleaning Solution 

Instead of set- 
ting your paint 
brushes in a can 
of turpentine or 
cleaning solution, 
it is a much better 
practice to sus- 
pend them in the 
liquid as this 
avoids bending 
the bristles out of 
shape. Just cut a 
notch in the lid of 
the can as indicated, so that the lower part 
of the biush handle will- fit in it securely. 

Easy Way to Ha ng W in low Boxes 

Try using two 
wooden cleats in- 
stead of unsightly 
hooks or hinges 
to hang window 
boxes. These are 
nailed to the un- 
derside of the 
window sill and to 
the side af the 
house, the box resting on the lower one 
with its rear edge hooked under the one 
on the sill The box must be strong so that 
the rear side will not pull off. 



Setting Eyelets or Hollow Rivets 

When installing 
eyelets and h o 1- 
low rivets where a 
regular tool for 
this purpose can- 
no t be used, a 
countersink used 
as a punch will do 
the job. The coun- 
tersink will cut 
the shank of the 
eyelet so it can 
then be spread with a hammer. The eye- 
lets and rivets are of soft metal so that 
using it for this purpose will not damage it. 
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Garden Seat Anchored Permanently in Place 



Set in the ground at some advantageous 
spot in the garden, this outdoor lounging 
chair offers, ready seating comfort the year 
’round. It is especially jilting when used 
with an outdoor selee as part of your rock 
garden, or when set In yaur favorite nook 



or retreat. All parts underground should 
be coated with tar or creosote before the 
chair is pot in place. As water drains nat- 
urally from the lilted seat, painting it onee 
every couple of year* will assure long life. 

— J. Modroch, Danbury, Conn. 



1 



Painting Inside of Sailboat Center-Board Well Done Easily 



Difficulty of painting narrow center- 
board wells on small sailboats often in- 
duces the owners to let them go unpro- 
tected against the ravages of worms. The 
owner of one small boat avoids this ex- 
pense and trouble by plugging the bottom 
of the well and then pouring tbc painl into 
it. The plugging is done by nailing a boat'd 
with a stoppered drain hole over the welL 
After filling the well with paint, the stop- 
per is pulled out and the point that does not 
adhere to the sides of the well 15 drained 
back into its container. Then the board is 
removed. — H. Cuolidge Adams, Jr., Spring- 
field, Paget, Bermuda. 

CWhen hanging wallpaper you can avoid 
wrinkles at the corners of your rooms if 
you cut the paper just a little beyond die 
corner, about 2 in. r then either lap or butt 
thq next piece. 
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Extension on Switch-Rox Handle 
Provided by Two Cords 



As the switch, box in my house is located 
near the ceiling, making it inconvenient to 
get at when making minor electrical re- 
pair^ I attached a couple of cords to the 
handle so that it can be operated without 
the necessity of standing on a stool or step- 
ladder. One eord is tied to the switch han- 
dle and hangs straight down while the 
other one is passed over a small pulley 
attached to the ceiling or wall, making it 
possible to raise the handle when desired. 
Washers tied on the cord ends keep them 
from getting tangled. 

— William Leo, Montreal. Que. f Can. 



Thumbtacks Raise Ruler to Avoid 
Ink Riots When, Ruling Paper 

When a triangular ruler is used for rul- 
ing inked lines, it may be raised to avoid 
blotting ar smearing the work by forcing 



a couple of thumbtacks into one of the 
grooves. The tacks will not interfere with 
easy movement of the ruler, and they may- 
be removed easily' when not needed. 



Gun Plug in Cartridge Magazine 
Is Easy to Insert and Remove 

If you do considerable hunting with a 
shotgun in localities where the use of a 
plug is prescribed by law to limit the num- 
ber of shells carried in the gun, you'll find 
a plug like the one shown easy to Insert 
and remove. It is inserted from the car- 
tridge-loading end instead of the usual 
way of inserting a plug from die muzzle 
end of the magazine. Instead of a plain 
length of dowel, the closed end of the car- 
tridge carrier inside the magazine is bored 
out and fitted with a brass cap. This is 
threaded to screw inside a brass sleeve, 
which is a drive lit inside the cartridge car- 
rier. The cap is bored and threaded so that 
the plug can be screwed into it. Then the 



cartridge carrier with its brass cap is re- 
placed in the magazine. Now, when it is 
necessary to use the plug, ‘'break” the gun, 
remove the brass cap. insert the plug and 
reassemble. In this way, the plug cannot 
slide hack and forth inside tho magazine 
when the latter contain^ less than three 
shells.— Richard F. Gomoll, Chicago, 



CA half teaspoon of borax dissolved in 
very hot water and added to the water in 
which glasses and silver arc washed will 
make thorn sparkle. 
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Spot and Floodlight Combined in One Lamp 




This Inexpensive lamp 
for indoor photography 
concentrates the light in a 
spot on the subject., and at 
the same time acts as a 
floodlight. A No, t photo- 
flood bulb is mounted in a 
socket on a triangular 
block so that the bulb is tilted into the reflector to focus 
the light. The lamp housing is a length of furnace pipe 
or stovepipe from which the seam is cut out, the severed 
edges being flanged and nailed to the aides of the hori- 
zontal strip carrying the bulb and reflector. A bolt and 
wing nut pivot the lamp to its standard. 




Chain Arrangement on Tripod Keeps Legs From Spreading 



Here's simple, effective assurance against 
having the legs of your tripod slip apart on 
smooth surfaces. Just open three screw 
eyes to take swivel snaps and after closing 
the screw eyes drive them into the tripod 
legs as shown. Three equal lengths? of chain 
are used between the snaps. By having the 



same number of links between the snaps, 
you Cfin vary the spread of the legs- The 
snaps, chains and surew eyes cost only a 
few cents, yet they may save an expensive 
camera from being broken. 

— Arthur Hang, Chicago. 



Ground Glass Substitute 



When you need a small piece of 
ground glass and none is at hand, 
you can make a satisfactory sub- 
stitute by coating plain glass with 
soap. Rub a bar of Soap over one 
side of the glass, then work it 
around with the fingers until it is 
evenly distributed, A piece of 
glass treated in this way will en- 
able you to check the foeus of 
your camera without going to the 
expense of buying ground glass. 

— E. F. Whiteside, Wilmette, 111. 
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Holder Lifts Camera Above Head 
For Shooting Over a Crowd 



Shooting ^holographs of parados,. ath- 
letic events, etc., over the heads of a crowd 
is simplified with thin camera holder. Small 
enough to slip into a pocket, it tun be car- 
ried easily and attached to the camera 
quickly when needed. The holder con- 
sists of a short length of broomstick with 
the threaded end of a short bolt projecting 



from one end to screw into the camera, A 
eounterbored hole through the stick holds 
the cable release in position sq it can be 
Operated by the thumb of the hand holding 
the camera aloft. 

— Martin Dunagan, Amsterdam,, N. Y, 



Rubber Sponge in Paper Box 
Keeps Sheets From Curling 

Unused sheets 
o £ photographic 
paper stored in a 
box will not curl if 
a rubber sponge is 
placed under the 
lid on top of the 
paper, ft is best to 
slip a strong nub- 
bur band around 
the box to be sure the sponge is held tight- 
ly against the sheets and to prevent it from 
forcing the lid up and admitting light 
which would fog the paper. 



Deadening Glossy Surfaces 

In photographing brightly polished ob- 
jects, such as machinery, strong reflections 
sometimes make the job difficult, One way 
to overcome the difficulty is to ruh a piece 
of putty over the shiny surfaces. This will 
make an even, dull finish which photo- 
graphs well. 



THIS NEW BOOK DESCRIBES SEVENTEEN LOW-COST BOATS 




G*l this mow book and build a boat at home. You -can 
da ir. Jut! Ui* botU yeu'vs always wanled— power, 
sail or rowboat They'rn all Her* Ifl Ihis IW* lVS-p-age 
booh, jsrepCJrjd o Specially far the home craftsman with 
limlled laols, no experience Arid little money to spend. 
Hundreds of photos and drawings show ytnJ wlvfii t* 
(la and hew lo- do- It in simple slop by-sgep direction s, 

Only $1,25 postpaid 

(Money refunded IT yau-'rc not satisfied (■ 

HERE ARE THE SEVENTEEN BOATS; 

Sectional Rowboat, U f*-i Flat-Bottom Rowboat, 12 ft.; 
Dinghy, B ft.j Smiling Dinghies, 12 ft., 14 ft,; See Sled, 
9 tt,i Ply weed Oulboprd, 11 h-i low-Cait Oulboaid 
Runabout, 14 ftj family Oolboard Ru«-dbeM> r 14 f<-l 
Inbaord-Odl’boprd Cruiser, IS fl.; Bicycle Baal, 10 ft; 
Kayak, 17 ft.; Canoe. 14 Ft.; Sftilbaals, 4 ft. r 12 fl.; 
Featherweight Penioons, 4 fl.: Fast loo Yacht, Clast E 



Papular Mechanics Press, Uupt, 1566, 2fl0 East Ontarin Street, Chicago, Illinois 
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SHOP NOTES 




TOOLS at you 
FINGERTIPS 



Compart, portable tool 
cabinet has «ivviilif[itlj n r 
\tiles and trays that 
display your tools in 
full view Mini within 
easy reach 



as desired. There is a shelf under the trays 
for notebooks, blueprints, etc,, and on the 
door panels are hung turning chisels,, 
wrenches and various other items, Made 
of hardwood, each tray will stand a weight 
of 10 3ba. without sagging noticeably, 
Five-ply birch is recommended ior the 
framework, which is glued and, screwed 
together. Where the glued surface is large 



VT ACHINI2TS and others 
*■ 1 find this portable cabinet. 
Umesaver, as it keeps tools 
arranged where they can be se- 
lected instantly. Tn the original 
are contained all the chucks, 
Wrenches, tools and odds and ends 
needed lor a 6- in. lathe, drill press, 
shaper and jigsaw. Figs. 2 and 3 
give you an idea of its capacity. 
The trays are hung on a vertical 
axle, and swing out individually 
at the touch of a finger. Each 
can he divided into compartments 
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in proportion to the load il must 
cany, the screws may be omitted, 
I hi this case* the joint is secured 
with clamps, using Softwood pads 
under the jaws to distribute- the 
Load f Pig. 10. The center and 
right-hand doors, Fig. 1, are 
hinged together and swing as a 
unit; and they can be any depth, 
which is determined by the thick- 
ness of the tools to be 
mounted. As there is con- 
siderable weight on the 
doors, the strongest hinges 
and Largest screws possible 
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Copyright® 



material 




should he uj^ed. The left-hand door. Fig. 8, 

Is framed with shoulders to give clearance 
lor the double- panel arrangement. 

The trays, Fig. S, are made of birch or 
maple and are held together entirely by 
glue. Your cabinet, work 
must he done carefully 
here, for the trays de- 
pend on lightly locked 
corners for their rigidity 
and strength, The eight 
sides for the two shal- 
low trays are sawed to 
size and clamped to- 
gether, Fig. 6, so Ihal the 
tenons can be cut at one 
time. If you hiaye a dado 
head this can be done 
with one cut,, otherwise 
three or four will be 
needed. Then, the slots 
for the bottom panels 
are cut and the trays 
assembled. Fag. 4, 

Bearing blocks. Fig. 11, to suspend the trays on the ver- 
tical axle are first squared, and then the saw is tilted and 
one corner is eul oT at 45 degrees, after whaeh they are 
glued in place. To assure all four being in line, a guide is 
damped to the drill-press table and all four trays are 
bored for the bearings. Went, the edges of the trays, top 
ibitd bottom, o re founded, and the corners sanded down, 

Fig. 7- The axle, Fig. 12, is a length of ] .4-in, steel shafting, 
and the sleeve bearings arc |1 ji|-in. tubing with an inside 
diameter of Vi; in. Thrust- collars of "!;i,-in. brass are sol- 
dered over the ends of the sleeves, Fig. 9, and bearing sur- 
faces are turned on the bottoms. The sleeve and the 

Inside of the hearing hole are coated with glue, then, pressed into place from the bot- 
tom. The axle is fed up from the bottom and seals in a socket in the underside of the 
top panel. When sealed* the thrust bearing at the base is tightened down* and a *4-in. 
hole is bored in from the side of the base and through the axle. This is for a torque 
screw, which keeps the axle from turning. Each tray turns on a thrust bearing,, 
which is made from a slice of the same V4-in. brass used for the thrust collars. These 
are turned to Jit the axle and are held in place with steel setscrews. 
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Trough Keeps Artistes Brushes 
Conveniently at Hand 



Window-sign painters and others who do 
similar work will find this simple trough 
just the thing to hold their brushes con- 
veniently within reach. It is made from a 
piece of rubber hose, and is fitted, with a 
vacuum cup so that it can be attached on 
a window or other smooth surface. 



Pockets or Bags Emptied Quickly 
By Opening Slide Fasteners 

Carpenters can save a great deal of time 
by sewing slide fasteners in the bottoms of 
their nail-apron pockets. This provides a 
quick means of emptying the contents at 
the end of a day or changing sizes of nails 



when moving to a new job. Fruit pickers 
and others also will find this method con- 
venient for providing fasteners at the bot- 
tom of bags that must be emptied often. 



Small Bench Vise Used as Clamp 
To Lift Metal Roofing 

Needing a clamp 
on the end of a 
rope to raise 
sheet-metal roof- 
ing to the top of a 
building, one 
workman found 
that a small bench 
vise was just the 
tiling. The rope was tied to the clamp 
screw of the vise, and the metal Toofing 
was gripped firmly between the jaws. 

— James Vick, Church Road, Va. 





Altered Cap Screws Clean Threads 
In Tapped Holes 



If the threads ir. 
a hole tapped for 
a cap screw nr 
stud have become 
corroded or slight- 
ly bent, you can 
still drive in the 
screw if the end is 
quartered with a 
hacksaw as shown, 
After slotting the 
screw, the slots 
ate closed, which 
tapers the end so 
that It can be screwed into place. 

— John Krill, Youngstown, O. 





Hack-Saw Blade Is Handy Tool 
For Cleaning Sickle Guards 



Time required 

for cleaning mow- 
er and binder 
sickle guards can. 
he greatly reduced 
by Using this sim- 
ple tool, which is 
made by bending 
a piece of an old 
hack-saw blade 
and wrapping 
friction tape 
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around one end to provide a comfortable 
handle. In use, the blade is worked back 
and forth in the guard slots to remove 
gummed particles of weeds and grain. 



Blueprint Used on Job Rolls Up 
Inside Metal Holder 




While on a job, 
one contractor 
protects his blue- 
prints by keeping 
them in portable 
holders which are 
nothing more than 
pieces of sheet 
metal bent as indicated. In use, the print 
is inserted so that it can be pulled out (or 
inspection or pushed back so that it rolls 
up inside the tubular part of the holder. 




Rubber Disks Under Thumbtacks 
Keep Paper From Tearing 

Artists and 
draftsmen who 
have trouble with 
thumbtacks tear- 
in g thin paper 
while erasing, can 
overcome the dif- 
ficulty by slipping 
a rubber disk un- 
der each thumb- 
tack, Such disks 
are easily cut from 
an old pencil eraser, aod they greatly in- 
crease the grip of the thumb tacks. 




Flooring Block on Steel Gauge 
Aids in Marking Thin Panels 



The difficulty of 
using a steel 
square along the 
narrow edge of 
thin panels can be 
overcome by at- 
taching a scrap 
length of flooring 
to the square. 
After planing off 
the tongue and 
notching the 
piece. It is fastened 
to the square with 
rubber hands. 




Booster Legs Raise Loaded Truck 
Over Door Sills 



Pushing a leaded truck over door sills 
was simplified by one produce merchant 
who attached booster legs to his truck. 
These consisted of a heavy piece of flat 
iron bent to the shape indicated and bolted 
to the sides of the truck. In use, the truck 
is pushed up to the door and the handles 
lowered to raise the wheels flush with the 
top of the sill. 



Simple Reel on Plumb-Bob Cord 
Is Always at Hand 

A piece of sheet 
metal, pressed 
wood or plywood, 
cut and drilled as 
indicated, and 
strung on the cord 
of your plumb 
bob, will provide 
a winding reel Lhat 
is always at hand, 
when needed. It 
does not interfere 
in any way with 
using the plumb 
bob and cannot be 
lost If several 
knots are tied in 
the end of the cord to prevent it from slip- 
ping off. In use, the reel is located near the 
upper end of the cord — not near- the bob. 




APRIL. 1942 



137 




WHAT ie CHECK when 



Appraising Used, ears, for true 
values— what lu luOk for and 
what you should avoid 



EjtcnpliDnolly heavy oil ofltn b uic-d Ib help 
iikac« naiiy and badly wfla nmlq-rt, AUa r 
btHVy #!l rt uied ffeq ufritHy In *rdnr 1* mine- 
ral lie (HI pumping and resulting lTDubki 




isa 



By James ft. Ward 

A \^HEN you cannot get a new car and 
* * you must resort lo a used one, a good 
selection depends on how much you know 
about its mechanical condition, unless ol 
course, you can enlist the services of a 
capable mechanic on whose judgment you 
can rely. There are a number of relatively' 
simple checks by which poor values can 
be eliminated. 

When going out to look at ears, don't 
became overly enthusiastic about any one 
until you have made such checks, Too 
often the good appearance of a new 1 paint 
job entices the unwary buyer, but the 
careful buyer, apprehensive of true value, 
is more interested in the condition of the 
motor which will give him reasonably long 
service without expensive repairs. Also, 
many buyers depend on the speedometer 
reading as a Criterion of wear. However, 
a high mileage record does not necessarily 
mean excessive wear of the motor. For in- 
stance, if a car, perhaps one driven by a 
salesman, has been driven continuously 
for Jong trips, and it has not been abused, 
the motor may he worn less than a oar 
used for making innumerable short trips, 
such as in city driving. The reason for the 
difference in condition is that the long-run 
ear was started less frequently and it is the 
lack of proper lubrication when starting, 
especially in cold weather, that wears off 
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BUYING A USED CAR 



A crd-cVr-el tihauil (nnTiifold, 
damaged bmtwncn 

ni an if old and r^ti*** 1 ±r Giber 
j<siii1s in Ihc exltooil nytSi-m 
may permit carbon-monos- 
ide -gqi 10 the tor 



Rotl-ed or Irpyud isolation an c path -plug rnbilgt and Giher high- 

Icnsion wirei will have to be replaced For goad motor opcrnlion 



D -Ok. -r-,, p„ p Waif 
E — Sf. Mu gi, ■*■,-, i, ■,, ,:h 1 ii'-j.,irF 
F —Am hflndlampa ti nr-z-d ccndillsvi? 
iil.w* ilitf- ir^l-7 

N —Chick Ih* :L^di for {^abbL-g 
J motor nohy? 

■ -fWllw m$\w fflJ *V0tM 
L — Hni l'ra—i baan damagKff 1 
M -A wnwi ■■■•ting gw ri dangers ■ 
w -l>* ndirnUf sil to** o iii^r 
P — 1 Wolch Far a k-aky amcis-f ^nnt-m 
fi — Gaud bi-zkc-i vjirnlinl 
E ■ 4 4i kuk y 4 uh^ai jyifcm 

U — iiwfnini tkm carrhnl ki dPar-inlic 
V fPMi# .*id««+js ¥ V * ^qIi .45 

*$• — llamag-id MndarL dflan a cltM ha al 
X — Db Ihr -dow 1 k*ki a-tf 3afchn *twk? 
■v — Hein pfer^ii' ihft- wi^d»^irv4ifr9 m 
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Evidcr :ti at fb» 
paired f d-n r» 
nuay rnepn tfrtl 
■ho frame or fronl 
end of the car 
Wflt damBBfld in 
tifl o«ld*nt 



Worn pedal pndi arid floor mot will belie 
■ha rending gf a ipeedemeltr thot b#*N 
1*1 beck to inditol* 4 tow mllepg* 

much more metal an moving parts than 
continued driving for many miles after oil 
has circulated to provide a protective coal- 
ing on these pari 1 ?. 

As you go along from oar to car you can 
make a few quick preliminary tests that 
will help eliminate the worst ones. As the 
oil la a good indicator of motor condition, 
raise the hood and look at the oil-gauge 
stick. Fig. 3 . If it shows that the oil in the 
crankcase is exceptionally heavy, you can 
suspect that it was used to silence a noisy 
motor, or that the motor uses entirely too 
much oil of lighter viscosity, due to worn 
piston rings and cylinders. A strong odor 
of gasoline in the oil;, and dirty black oil 
are also indications of worn piston rings, 
or worse, which will require an expensive 
repair job to correct. A thick coat of grime 
over the motor also means loss of oil, and 
likely ruined ignition wiras, Fig- 6. 

While the huod is raised, glance at the 
battery. Fig. 2, Often a carrier or hold- 
down frame covered with fresh corrosion 
indicates an old battery at least, and maybe 
a cracked one. Look at the battery cable 
to see if the insulation is worn off, and 
cheek for indications of cracks in the mo- 
tor, Fig. 2. Examine the exhaust manifold, 
Fig. E>, for cracks that might fill the car 
with dangerous carbon monoxide gas, 
dance at the fire wall where the radiator 
brace rods enter. Fig. 11. IE there is a dent 
at. this point, it was likely put there in a 
wreck. Check the radiator for leaks, Fig, 4, 
Hun the tips of your lingers over the fend- 
ers, Fig. 12. Small bumps may indicate a 
repaired fender; then you should be on the 
alert for a bent frame or front end. 

When you open the door, examine the 
edges. Fig. IS, to see if the car has been 
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OIHEN 

IR»CCIA*RPm 



repainted, An undercoat of paint 
of different color than that on the 
body usually shows up here. 
Sometimes old taxicabs art re- 
painted and sold as used ears. 
Good upholstery cloth, Fig, IS, and 
floor mats are a fair indication 
that the previous owner has givim 
the ear guod care. Don't be mis- 
led by a low speedometer reading. 
Speedometers are often set back 
several thousand miles, sometimes 
to zero- Wear on the pedal pads 
and floor mat may contradict the 
reading of a speedometer that has 
been set back. For example, no- 
tice the speedometer, pedals and 
floor mat in Fig. 8. All are on the 
same oar, but it took 
a lot more driving 
than the mileage 
indicates to wear 
the pedals and mat 
as shown — at least 
HO, 000 miles. 

Next, look at the 
front tires as they 

Excaxxuve w*&r -GH thi 
fronh licfti it a gacd lndi- 
R&f'On That j-umclhing ]x 
■ne-rknn ica lly wrong wirh 
this* framr, at ffOFil rnd 



nilT _ 

Racking the frsnl 
wli««l «vh«r Hi ft cer 
!l an n will give 
you an idea af lha 
condition of tha xpin- 
buihingt 



If tile pirrt hev# b*tn r*- 
graavad, cHcck la xcc if 
graav»b hav» boar uj{ 
tae ^taply inia ih* fab* 
rir. Aka, be an she a I ml 
far a frame lhar hat been 
repaired at the may 

have been In ft bad wreck 



are a good, quick “barometer" to the con- 
dition of the front end. The photo of the 
one on the left in Fig. 17 indicates wrong 
toe-in or toe-out, which is remedied easily. 
But the one on the right shows that some- 
th Lng is wrong mechanically that might be 
quite expensive to repair. 

Wow that .simple preliminary checking 
has enabled you to examine several cars 
in a comparatively short time, and to 
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(t weed” out the bad ones, pick out the most 
suitable one for further testing You may 
find several minor faults that the dealer 
may be willing to repair before you buy 
the car, which he would not do after the 
ear has been delivered. When, you arc 
ready to make further tests on the car, no- 
tice the salesman’s attitude. If he Ls hesi- 
tant about you checking further, or if he 
tries to distract your attention at this time, 
you should be doubly thorough in the rest 
of the checking as he may know of some 
serious defect. Any salesman who has 
nothing to hide will be glad to cooperate 
with you in making further tests. 

The tires arc of great importance. Have 
they been regrooved, Fig, 15, and was a 
good job done? If they are worn, are there 
any breaks in the carcass that would make 
them unsuitable for retreading, Fig. 13? 
Jack up the front wheels and check for 
wear in the spindle bushings. Fig. 14. Too 
much looseness here may cause the tires 
to wear rapidly, or the w heels to shimmy 
on the road. "While the car is on the jack, 
slip on a frock and crawl under the front 
end. Look for evidences of welding or 

straightening 0 f the frame, especially at 

the points indicated by the arrows in Fig. 
16. If any are found, it is likely that the 
car has been in a wreck- Usually you are 
taking too much chance in buying such a 
car, because subsequent wear of parts out- 
of alignment may not be evident yet, but 



will show up later. Also, misalignment at 
certain points of the frame will give you 
nothing but grief. 

If everything is alt right so far, you are 
ready to give the car a road test. As the 
motor should bo honied to the proper oper- 
ating temperature, you can save time by 
putting a blanket over the radiator before 
starting as in Fig. 8- Leave it on just long 
enough to get the temperature indicator 
pointing in the normal range. While trav- 
eling on a smooth, level street at a speed 
of about 25 m.p.h.. Jet loose of the wheel. 
The car should travel at least 300 ft. with- 
out a tendency to pull toward one side; 
otherwise the front end needs attention — 
perhaps only adjusting. Also, see if there 
is excessive looseness in the steering gear 
and linkages. Next, pick h rough street 
and test the car for riding. Be sure to use 
the brakes too, both at high speed and at 
low speed, noticing if there is a tendency 
of the car to pull toward the side when 
the brakes are applied. If the motor has 
reached driving temperature by tills time, 
accelerate rapidly and then decelerate 
quickly. Then, if considerable bluish-grey 
smoko pours out of the exhaust pipe as in 
Fig. ID, the car is an “oil burner,” in which 
case it will need an expensive job of new 
piston rings, and perhaps rehoring of cyl- 
inders, However, if the smoke is black, it 
may need only a carburetor adjustment. 

With the motor hot and the oil thinned 
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down, any noise lathe motor will be evi- 
dent which indicates wear, While driving., 
listen lor growling or humming noises in 
the transmission and differential, Accel- 
erate rapidly and progressively at all three 
gearshifts and listen for any indication of 
wear. Now refer to the table at the left of 
Fig. fi, and thoroughly check all the points 
indicated in Fig, 7 that have not been 
checked already. Be sure to examine the 
grease in both the transmission and dif- 
ferential. Sometimes cereal, ground cork 
and other materials are added to silence 
badly worn gears and bearings. Although 
some of the points indicated to check are 
only minor, a number of small repairs may 
involve considerable expense, and influ- 
ence your decision. 



Window in Combine Grain Tank 
Saves Operator's Time 

On small combine harvesters equipped 
with grain tanks of the gravity type, the 
height of the tank makes it difficult for the 
tractor driver to see when the tank is full 
To avoid the scattering of grain from over- 
flowing and loss of time due to the neces- 
sity of stopping now and then to see when 
the tank is nearing full, one owner fitted 
the tank with a glass window as shown, A 
(3 by 8-in, panel of plate glass cut from an 
old auto windshield was located over a 
5 by 7-in. opening cut in the sheet-metal 
side of the tank. The glass is held in place 
with four brackets made from heavy sheet 
metal and fastened on each side of the 
glass with ?ift-in. stovebolts. 



Easy Method of Removing Gum 
From Under Counter 



One proprietor of a lunch counter avoids 
the difficult job of removing chewing gum 
stuck to the underside of a counter by the 
customers by putting strips of paper at 
these points. Removing the gum is just a 
matter of stripping olf the paper, which is 
held in place by adhesive tape. 



Raising Low Spot in Stereotype 

When easting type-high stereotypes in 
our shop, a low spot sometimes develops 
near the center of the plate, which goes 
unnoticed until a 
proof has been 
pulled. To save 
time and avoid re- 
casting, I lower 
the blade of a met- 
al-cutting saw to 
about 10 points 
below type high 
and make a num- 
ber of criss- cioss 
cuts directly under the low spot. Then, I 
lay the cut face down on a piece of card- 
board placed on a smooth surface and 
strike the center of the sawed section a few 
hard blows with a hammer, gradually 
working to the outer edges. The result is 
an even type- high printing surface. 

—Ira R. Wright, Osceola, Ark- 
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Mitten Sewed on Printer’s Apron 
For Handling Hot Castings 




In. order to protect his hands and save 
Him* in handling hot type castings, one 
printer sexved ,5. light mitten to the under- 
side of his work apron as shown. It's a sim- 
ple matter to slip one bond into the mitten 
and pick up a hot casting'. 



Coil Spring Is Showcard Holder 

To make little 
holders for small 
showcards SO that 
they will stand 
vertically, cot sec- 
tions from an old 
screen-door 
spring and bend 
thorn as shown by 
means of two pairs 
of pliers, It takes only a few minutes to 
make several and the cost is negligible. 



Easy Method of Attaching Hooka 
On Horses' Sweat Pads 

If yon have 
trouble with the 
hooks coming off 
of horges* sweat 
pads, try this 
method of reat- 
taching them, Re- 
move all hooks 
that seem to be 





loose and cut a strip of soft leather about 
lte in, wide for each hook. Slip the leather 
strips through the hook loops, sew both 
ends on the pari and you have fasteners 
that will hold the hooks securely. 



Washer on Cold Chisel an Aid 
In Cutting Metal Tubing 

A road-con- 
alrttL-tidn foreman 
who had to cut 
sections of corru- 
gated culvert tub- 
ing at limes, weld- 
ed a stout washer 
to the cold chisel 
used for this pur- 
pose. The washer 
simplified the 
work by serving the triple purpose of d epth 
gauge, fulcrum and guide for the chisel. 

Mctal Piece c>n Paper-Rack Knife 
Leaves Tab to Pull Roll 

The difficulty of 
grasping the end 
o-f rolled paper in 
a counter rack can 
he avoided if a 
small tab is left on 
the paper when it 
is torn oil, A met- 
a] disk bent at 
right angles and 
soldered to the knife near one end will 
leave a tab as shown. The tab will project 
slightly so that it is easy to grip. 





Inexpensive Stand-Off Insulators 
From Salt and Pepper Shakers 



When strength 
is unimportant, 
inexpensive 
stand-of! Insula- 
tors can be made 
q U iefely from com- 
position gait and 
pepper shakers of 
the type shown, 
which are avail- 
able at most 10- 
cent. stores. All 
you need to do is 
drill a hole in the 
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bottom of the shaker for an attaching screw 
and cut tv-'O slots in the lop. To fasten the 
wire, it is only necessary to place it in the 
slots and screw on the cap,. 

— Arthur Trauffer, Davenport, Iowa. 

Drill Press Serves as Clamp 
While Soldering 

Irregular pieces 
often can be 
clamped together 
in a drill press 
while a joint is be- 
ing soldered. The 
work is placed di- 
rectly tinder the 
chuck so that it 
can he lowered to 
apply slight pres- 
sure after which 
the spindle is 
locked in place. A 
hardwood or as- 
bestos pad under the work will prevent 
withdrawing of heat. 

— Alexander Maxwell, Chicago. 




Signs Hung With Sash Hangers 
Are Easy to Change 

Instead of just nailing seasonal produce 
signs on a couple posh? along the highway, 
why not fasten them so they can he taken 
down easily and stored until the following 
season? This can be done simply by using 
a couple of sash hangers. Screen-door 
hooks at the bottom of the sign hold it 
from being blown off the hangers. 




Sections of Tires Keep Motorists 
From Driving on Painted Lines 




.r% 



To keep traffic from crossing newly 
painted white lines on the highway, in a 
Pennsylvania county, the paint crew uses 
sections of old auto tires. These are 6 to 
8 in r long and are set astraddle the newly 
painted line. If one is accidentally hit by a 
motorist, there is no damage to the car. 



Simple Carbon Electrode Holder 
For Arc-Soldering Outfits 




Carbon elec- 
trode holders for 
small are-soldcr- 
ing outfits of the 
battery -0 ptra led 
type are easy to 
make from a bicy- 
cle handle-bar 
grip and a battery 
clip. Just cut a 
small hole in the rubber grip for a lead 
wire, fasten the wire lo the battery clip 
and push it back into the grip, leaving only 
the jaws project. To insert an electrode, 
the damp jaws ore opened by squeezing 
the holder. 

— Robert V, Owen, Jr., Monroe, Ore, 
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MACH I N ES in defense mdusfkim 



Port I! — By H. 

THRILL presses, essential in any machine 
shop, are iho most versatile of power- 
diiven machines. Besides. drilling holes, 
they can be used for many other purposes 
on metal such as countersinking, counter- 
bormg, tapping, grinding and a variety of 
other surfacing operations, 

Paris of u drill pres$: Basically a drill 
press is a powered drill having- variable 
speeds and consisting of four parts, base, 
column, fable and head. See Fig. 1, which 
shows these parts except the base. The 
head comprises the entire working mech- 
anism and includes a spindle, which re- 
volves in bearings in a movable sleeve er 
quill and is slotted to engage a key of the 



J. Chamberland 

driving pulley, permitting up-and-down 
movement. Quill and spindle are moved 
downward by means of a feed lever. A 
spring raises them w r hen the feed lever is 
released. Spindles may have & tapered 
socket to take taper-shank drills or they 
may be fitted with a key or keyless chuck 
to hold drills. A quill luck and a depth 
slop to limit downward travel are usually 
provided and often a pedal is connected to 
the feed arm so that feeding can be done 
with the foot, leaving both hands of the 
operator free to handle the work. Fig. 29. 

Essentials lor accurate work: For accu- 
rate work, a drill chuck, wliich holds the 
drill, must be concentrically true; the twist 
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DRILL PRESS and how to udeit 



drills must bp sharpened correctly 
so that both lips cut equally as 
twins; the correct spued, and feed 
must be used, depending on size 
and kind of drill besides the kind 
of material; and the work must be 
held down on the table rigidly for 
maximum precision and also for 
safety to the operator. Prospec- 
tive drill-press operator;; should 
familiar isse themselves thoroughly 
with the mechanism itself, various 
types and sizes of drills, and their 
decimal equivalent measurement 
in size. 

First adjust the talik: Assiim- 
inR that you are to operate a drill 
press lil perfect condition for 
drilling holes in metal, using cor- 
rectly ground drills, the first thing 
to do is to adjust the position of 
the table if this is to bo Used hori- 
zontally. Then it must be set at 
perfect right angles to the spindle, 
Jf the drill press is standing per- 
fectly level, which shows by 
checking the column with a Fien- 
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skive level, the table can aba be checked 
similarly Alsu, you can use a machinist's 
or combination square on the table and 
against the spindle. Then the table is 
locked securely in right- angle-to-spindle 
position and you proceed to prepare the 
work lor drilling. 

Scribing and ceuterpimching the work: 
First you coat the metal as in Fig. 2 so that 
seriber marks will stand out clearly, To 
centrally locate a hole an the end of per- 
fectly round shafting, use a combination 
square as in Fig , 3. Two intersecting scrib- 
al- lines will indicate the center. On flat 
work Use a square or rule as in Fig. 4 to 
measure and mark the exact position ol 
the center of the hole to be drilled. Next 
comes eentorpunching as in Fig. 5. Hold 
the sharp punch vertically and strike it 
with a hammer. Be sure the paint is sat 
accurately at the intersection of the scribed 
lines when doing this, 

Work is clumped to table: Now you are 
ready to mount and clamp the work on the 
drill-press table. The indentation of the 
centerpuneh is brought into aliiLpiment 
with the center of the spindle by means of 
a short rod held in the chuck, the rod be- 
ing ground to a point the same angle as 
that of the centerpuneh. See Fig. 6. Then 
the spindle is locked to hold the work in 
this position while it is bring clamped to 
the table. Fig. 7 shows the use of two step 
blocks and hald-dawns for damping. De- 
tails for making these are given in Fig. 10! 
However, there are various methods of 
clamping different kinds of work, some of 

which are indicated in Fig, 3. In these il- 
lustrations the "work is attached by various 
means to the regular table but some oper- 
ators: find that an auxiliary table made as 
shown in Fig. S is adaptable to many uses. 
This has many tapped holes for studs fitted 
with thumbscrews to tighten the hold- 
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[k it pear pradica to whack a wobbling drill with a wrench ar 

oilier Feel *t -shewn ebeye*, Abheugh Ih* «uu moy b* e kraut 
drill, a-Fhe-r cnuirs. of thr* tend Ilian art ridgol On Ihr drill dvfink, 
□a innccurnlc chucks or the drill may not bn chucked properly. 
When drilling light work ax in Fig. 15, previd* a xlep la prevent 
the work from twingEng a round at lh* drill btOCtkt Ihrpogh 



downs on the work- Two counter- 
bored holes- take cep screws far at- 
taching the auxiliary table to the 
regular table, After the WDrk has 
been clamped to the table, a center 
drill should he employed to atari the 
hole, especially If a large drill is to 
be used. 

Fixture to drill circle of holes; 

When It becomes necessary to drill a 
series of boles in a circle, you will 
find the arrangement shown in Fig. 

11 is both handy and accurate. This 
setup consists of a gear having the 
desired number of teeth for spacing 
the holes, a base to which both gear 
and work are concentrically attached, and 
a thumbscrew engaging a tapped hole on 
a projecting portion ot the base to lock the 
gear in any position. 

Drilling shaft end concentrically: Drill- 
ing a hole concentrically in the end of 
shafting is done as indicated in Figs, 12 and 
13. A length of ^-in. drill rod, about as 
long as the shaft to be drilled, is rounded 
at one end. While this is held in the chuck, 
it is lowered to engage a ^-in. bole in a 
steal block, this hole being 
set over the approximate 
center of the table. When 
the red slips into the hole 
perfectly, the block IS 
clamped down after which 
a center, shown in the low- 
er detail of Fig, 12, is set in 
the hole. Then the shaft, 
already CCrticrpiinched at 
both ends, is held on the 
cen ter and drilling is begun 
at the upper end. ag in Fig. 

13 1 using a center drill first. 

Snme helpful hints: It is 
very had practice to whack 



FIRST PUI DfrlLr DM 
IN CHUCK 

StCCwD-SMlFT MOCK 
ON TABLE 50 BOO W|Li 

slide into ' hole, 

STATIONED AT CENTER 
OF TAME, THEN TIGHT. 

eh block on tame 

THIRD- WITHDRAW *QP, 
ANP 5UP CENTERING 
PIN IV HO;F 
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a wobbling drill with a wrench 
qr other tool to straighten it 
while in the chock as in Fig, 
14. The Condition may be a 
bent drill, its shank may have 
ridges caused by the drill 
sticking in work but slipping 
in the chuck, the chuck may 
be inaccurate and may need 
rOgrinding, or the drill may 
Hot have been put in the 
chuck properly, In produc- 
tion drilling on long slender 
pieces not clamped down, the 
drill is likely to catch in the 
work when breaking through and may 
swing it around. Possible injury to the 
worker and tired fingers from gripping the 
work can be avoided by simply using a 
safety stop. It can be clamped or bolted to 
the table, or it may be a small piece of angle 
iron dropped into one of the table slots as 
shown in Fig, 15. 

Sharpening twist drills: Fig, 16 shows 
an inexpensive attachment for grinding 
drill points, and Fig, 17 gives twist-drill 
nomenclature. When correctly ground, the 
drill will produce chips as in Fig. IS. For 
iron and steel the angle between the lips 
of a drill and the center axis of the drill 
generally should he 59", both lips must be 
of equal length, and there must be a clear- 
ance of 12 11 behind each lip r To test lip 
angle, you use a drill- grinding gauge simi- 
lar to the one shown In Fig. 19, or you can 
make up a gauge for the purpose. Clear^ 
once angle behind each lip is indicated in 
Fig. 29. Ii this clearance is less than 12 '\ 
drills are likely to split along their center, 
and if the clearance is more than U5' n the 
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cutting lips arc apt to break down fror 
lack of sufficient back support. Incorree 
lip grinding produces oversize holes an 
greatly increases drill replacement cost; 
Figs. 23 to 25 inclusive? show three frequen 
troubles resulting from incorrectly grDun 
drills. In Fig. 23, lips of unequal lengt 
and angle cause the point to travel aroun 
the center of the hole. In Fig. 24 f the lips 
are of unequal angle and one of them dots 
practically all the cutting. In Fig. 25 , the 
lips are of equal angle but unequal length 
causing the hole to become larger than the 



l V S fl a C A N T 5 n™ I Sir?i-Wr,d O -I 

Cpsf'Irpm-HonB- C(is> Slwl-Lijril Oil 

Mild Jlrsl— land Oil nnd Pry qt PnraFin Oi 

&ej[* Fongingi-Lard Oil Wroughl Iron-Lord Oil 

M^lloob-le Irofl-Soda W-alif Ahumio-jm-Kflroitno- 



t tuA&s JbclUx*£ c*t ptte time 

drill, and one lip to take most of the burden. 

When trouble is encountered in drilling 
hard material, ilrst reduce the speed and 
then alter the cutting angle of the 
lips to TO* instead of the usual SO*. 
Next, grind a flat along each cut- 
ting edge as shown in Fig. 21, 
which reduces the rake angle of 
the lip. The same cutting point 
reduced rake angle is also best for 
drilling soft materials such as 
brass, copper and aluminum, 
where a regular point tends to 
grab Or M hug in.” The reduced 
rake angle gives the drill more of 
a scraping than a digging action. 

Drill-point grinding by hand is 
not regarded as sound machine- 
shop practice but many machinists 
do an excellent job of this, It is 
done best on the side of a recessed 
1 by fi-in. iC-grain, H-grode 
grinding wheel, turning at about 
3,450 T.p.m. "With a good hand 
support, the operator must learn 
how to bold the drill so that he 
can simultaneously reproduce the 
SO 11 lap angle and the I2 11 clearance 
angie. This is done by lightly 
pressing the cutting edge of the 
drill against the side of the wheel 
and while giving the drill a twist 
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to the right. It is surprising that 
green hands in a machine shop 
can master this practice in Jess 
than a week's time with an accu- 
racy within V4 degree, When 
grinding, wear goggles to prevent 
bits of metal flying into the eye, a 
practice that is often neglected 
but essential to the worker's safe- 
ty. For small drills of ^4 -in. dia, 
or less, it Is a great help to use a 
magnifying glass supported on an 
improvised holder while grinding, as shown 
in Fig. 26. 

Drill speeds and feeds: Next to correct 
grinding, drill speeds and feeds must be 
right to avoid drill breakage and poor work. 
Average home- workshop drill presses 
have two four-stop cone pulleys which give 
a range of speed from 64)0 to 5 f 200 1-p.m. 
for drills of 14 to ^4-in, size. However, an 
added jackshaft often is advisable to get 
greater speeds, when using smaller drills 
than 14 in., and lower speeds for drills over 
l A in. in size. By carefully studying the 



ping bead is frequently located next to the 
one with which the drilling is done, as in 
Fig. 30. Tables giving drill- and- tap sues 
are available at any machinists 11 supply 
house, and should he kept at hand for ready 
reference-. 

Inaccurate chuck jaws regrouml: When 
drill-press chuck jaws become inaccurate, 
they can be trued by grinding with the 
chuck on the drill-press spindle. To test a 
chuck for accuracy in this respect, yuiL cart 
use a wiggler as shown in Fig, 31; a per- 
ceptible wobble usually shows up any ec- 



ehart and data contained in Fig. 28, you 
Can ascertain the kind nf drill to use on 
various metals, the proper speeds and 
feeds, besides the lubricants that should be 
used with different metals. 

Attachments and jigs: In industrial 
work, it is necessary frequently to use at- 
tachments such as a multiple drill chuck, 
which drills several holes simultaneously. 
Sec Fig. 27. Also, a foot feed as shown in 
Fig. 29 helps to speed up product ion in 
many instances as both hands of the oper- 
ator are free to handle the work. This 
photo also shows how a jig is used in pro- 
duction work. A jig is a device to hold 
duplicate pieces of work in exactly the 
some position for drilling one or more 
holes, hardened steel bushings in the jig 
serving the purpose of guiding the drill 
against the work without the necessity of 
the usual centerpunching. Where holes 
are tapped, a drill press fitted with a tap- 
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centric inaccuracy of the jaws. If they 
nped rounds tinning, slip a short length of 
yili-in, drill rod into the- jaws, tightening 
them just enough to hold the rod yet allow 
it to he pulled out by hand. While the rod 
is so held, the jaws are glued temporarily 
to the lower edge of the chuck with a few 
drops of liquid .wider in order to keep 
them in this position. See Fig. 32. When 
the solder has hardened, the rod is pulled 
out and a %-in. portable grinder Is set up 
on the drill-press table as in Fig, 33-, in this 
particular case with an angle plate and a 
compound slide of a lathe. The assembly is 
placed on two parallel bars and Is clamped 
to the table. Grinding the inside edges of 
the jaws is done by starting the grinder and 
running the drill pi^ess at its lowest speed. 
The chuck i$ lowered so that the grinder 
enters it, barely touching the jaws, and 



then the grinder is advanced very slightly 
against the Jaws. The depth of the jaws 
should be previously ascertained and the 
spindle depth gauge adjusted and locked 
SO that the grinding wheel will not hit the 
buttont of the chuck. 

Next month: The Metal -Turning Lathe 



Trash Box: of Lathe Easily Picked Up With Hand Truck 



To simplify the work of moving trash 
boxes to and from lathes in a shop, one 
mechanic fitted the boxes with fiat -iron 
pieces bent as shown and bolted in place, 
By pushing the bottom of a hand truck 
against the angle pieces and hooking it un- 
der the projecting lip piece, as indicated in 
the drawing. It is easy to lift a box and 
haul it away to be emptied. 



Everybody Is an Inventor 

Hove you an ea sy, simple salulion for arcn of ihosa 
everyday probin ms around 1 ) 1 $ hpgifl. garden, cur, 
guragjj or workshop? Or. have yev di«igv&n?d & 
limti- isrid Ipbor-ftivinsr kink in phoTography, mad- 
rl im-ikipg or o’htT hobby? If id, just lend □ ric-nr 
*kekh or photograph and 50 ro 100 wardi af da- 
xcriplHDn la Homecraft Editor. Popular Mechanlci 

Magazine. 3W £, QWgrio St., Chisago, We pop 

liberally arid promptly far all acccfTcd arMcIeS. 
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"Caliper** Steps Off Plow Lands 
Accurately in Field 



Laying off plow lands or making quick 
field measurements in feet, yards or rods 



is no jab for one farmer who uses this ad- 
justable caliper. It is made from light pine 
strips riveted together near the top. In use, 
you simply walk in a straight line across 
the field, swinging the caliper over and 
over in a rolling motion so that the points 
touch the ground alternately. 



Soiled Eggs Cleaned in Sand 




If a pan of 
coarse, damp sand 
IS kept at hand, it 
may be used to 
scour eggs, which 
have been soiled. 

Produce mer- 
chants often dis- 
count eggs that 
have been cleaned 
by washing, as the shells always show an 
unhealthy gloss. When scoured in sand, 
they preserve their natural appearance, 



How to Build a Farm Tractor in Your Spare Time 

Having plenty o£ power to pull a tWO- 
bottom plow and other implements, this 
farm tractor, built from old ear parts, 
includes a Ford model -A motor and 
twin transmissions giving six speeds 
forward* Winches, hacksaw and drill 
arc about the only tools needed— weld- 
ing eon be done at your local machine 
shop. Set of three 17 by 22-ln. plans. 
Nos. 10(24 to 102E incl. t containing con- 
struction details and material list will 
be sent postpaid upon receipt of ?5e. 




OTHER BUILD - IT - YOURSEU? FLANS 



STREAMLINE FAMILY 1HAILM-M7 la 943: In. 

elude* all the swwenlence* of hem# with sleep- 
ing tussmmadWlsn* for four, Trailer ii 15 ft. 
long and weigh* approKimgiely MOO lbs, SI* 
grim* sia 

UTILITY TRAILERS— OT6 and Wi Builr at aid auto 
parrs and lumber. Adapicricrs at body to suit 
various purposes. Two prints 5Qc„ 

ELECTRIC 5POT WEIDER-&91 and 492: Warts 

□n 1 lOvall. 60 cycle alternating ourronr. Far small 
work up ra 'i in. in thickness. Twg points 50c. 
ELECTRIC ARC TORCH— 1 Oft: Carbon eleerrodes 

It In. dia. produce arc tor soldering., brazing, light 
welding. For llQ-ir. 60-cyd» g.c. 25c. 



LAWN CHAIR— 539: Plain-sawed Saurhern style. 
All parPs vi-in. stock. Easily mad# wilh hand 
tools. 25c. 

TRELUS SUGCE^flONS-ftTd: Shows construction 
of *ix different types that -will help to baouJiFy 
yoirf Uarno- Ctfio includes earner seal. 25c. 
ARTISTIC COG HGJSES-&16 Shows faur altrac- 
tlv* design*, Also lei Is how la determine right 
*>ie house for Gtiy dag. 25c. 

LAWN CHAIR ON WHEELS— 974: Light :n weight 
□nd was y ro wh#el to any location. 25c. 

DUTCH WINDMILL FOR GARDEN— 890: E client 
place to store garden tools. 10 fl. high, 54 in. in 
diameter at base. 25c. 



Order plans by number S*r«d tide. Send Slemp Far «*w tola leg #F popular handicraft plant 

Address Plan Service, Cupular Mechanics Slega 2 ine + 2(M1 E. Ontario SL, Chicago, 111. 
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AUTOMATIC 

LINE-VOLTAGE 

REGULATOR 



By S, Gordon Taylor 



ABNORMALLY wide 
line-voltage variations 
in many localities interfere 
with the efficiency of sen- 
sitive broadcast and short- 
wave receivers. A simple 
and inexpensive automatic 
means for maintaining the voltage 
more nearly constant can be assembled 
on a small wood base. It consists of a 
booster transformer capable of pro- 
viding about 20 to 25 volts boost, with 
$ secondaries of 7.5- volts each at 3 am- 
peres; a suitable “Ampcrite" voltage 
regulator tube, a 4-prang socket and 
an output receptacle. See Fig. 1, 

The tube is a resistance device which 
operates to reduce excessive supply 
voltages and is the heart of this automatic con- 
trol- They are standard in current ratings, as 
shown in chart Fig. 4 which is used for selecting 
the correct regulator tube type for any given 
v T alue of normal load current 
To determine which type of voltage regulator 
tube Id use with your particular receiver, it is 
only necessary to measure the current drawn by 
the receiver load at normal 115 volt input. If an 



(Continued to pe$e 1B2) 
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TWO aJi ONE- HALF METER 





By Stanley Johnson 



F^ITTKD with pack straps, a rod-type antenna 
* and self-contained batteries, this compact 
2 Vz -meter local-range transceiver is designed 
foT emergency defense communications when, 
and if, such home guard operation; is author- 
ized. Thoroughly tested before December 7th, 
it proved to be a practical and easily portable 
means for highly satisfactory short range work. 

Completely housed jn a case made from a 
59-CCnt overnight bag obtained from a “10-cent 
to §l,.tl€” store,, there is ample room for the 
chassis, A and E-batteries, and even a 3-in. 
magnetic speaker. The metal base and ease 
details are given in Fig. 1. With machine screws 
and nuts, bolt on the web carrying straps. 
These pieces of lVz-in, heavy webbing 38 in. 
long are lapped over 4li in,; one of the lower 
bolts will go through the angle bracket fas- 
tened to the metal chassis base. Mount the 3- in, 
speaker in the top of the case. Using a piece 
of screen, wire to protect the cone directly 
under the group o£ $i-in, holes. Extend 
this screen wire across and down the side 
to servo ble a “panel n to eliminate h;md 
capacity while tuning. Next mount the 
thru-panel insulator on the side for the 
■l-fl. rod antenna, which is braced by a 
7 ] .-is-in. bracket and insulator as detailed in 
Fig. 1, Drill the control boles in the Case 
when you have the chassis completed and 
ready to install. 

The exact placement of parts is not im- 
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WALKIE TALKIE 

portaut, so long as the general Layout shown in the simpli- 
fied wiring diagram Fig. 2 is Used; the schematic circuit 
diagram appears in Fig. 3. A study of these diagrams, and 
photos A to H, supply complete construction data iur ally 
licensed operator or experienced classroom instructor. The 
HY-G15 tube serves as both an oscillator and a super- 
regenerative detector, depending upon the position of the 
changeover switch; the 6G&-C serves as a modulator for 
“send,” and as a power audio stage for “receive.” All parts 
are standard and clearly indicated. 

Care should be tflken in wiring the high- 
frequency oscillator and detector. The 
lube is mounted so that the two “caps" are 
very close to the ceramic- insulated tiny 
variable condenser fCs) which is a Ham- 
marlund 15 imrifd. type HF-15. Keep tile 
grid and plate leads extremely short. The 
ends of the 3-twn coil go directly to the 
rotor and stator of (Cj). The stator is also 
wired with a very short lead which goes 
to the plate cap on the tube: the rotor is 
connected to a small .0001- mfd. mica fixed 
condenser (Cs) which is wired to the grid 

(CantiniHid tD page 1ED) 
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T^OR the best interception o£ FM pro- 
1 grams, now available within a radius 
of from 25 to 50 miles around many large 
cities, a di-pole antenna similar to a tele- 
vision antenna is recommended The in- 
stallation is comparatively simple as the 
reflections encountered In television re- 
ception do not as a rule cause any notice- 
able interference with FM, Owing to this 
fact, reflectors are seldom required. 

The frequency-modulation antenna il- 
lustrated is a ‘'Taco” di-pole type that not 
only gives maximum results on FM but 
also provides for the reception of standard 
AM broadcast and short-wave bands. A 
short, rigid di-pole assembly, see Fig. 1, 
has the advantage over long wire antenna 



systems in that a single mast is all that is 
required. It also has the advantage of 
being easily directed to intercept your fa- 
vorite stations, as the S-ft. pole comes in 
two sections which arc clamped together. 
The upper section is easily turned and the 
clamp screws tightened as shown in sketch. 

Two commonly used input systems to 
the receiver coupler transformer for sets 
with different type input, are shown in Fig. 
2 at A and 6, A polarisation bracket, Fig. 3, 
provides a means for tilting the di-pole 
where some FM stations are transmitting 
horizontally polarized signals, and other 
stations vertically polarized signals, for 
best results on both. The reflector rod as- 
sembly, Fift- 4, is advised where distant 
reception k desired, or for locations where 
signal strength is extremely low. 
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(B) A ir\d r yi“'n,g fin lih For M'tCo- 
pli-onr standi md instrument 
panels produce! a neal ham 

nn^fetJ enuld elTeer, Th* finish 

ri a 2-tout process and corhei 
in oighl colors 



[Af ' Aero si's h e roar*!'' 1 Ik p-g H- 
lidelity speaker far use with FM 
pod AM receivers. This a xtn n- 
iion reproducer unit has Iwo 
s-cparoft coaxially maunred 
spankers far law a ad high fr&- 
q ire tries, and ii provided with 
□ high trequ-cncy range cpiUro! 
adjustable far maximum re stills 
on each program: see inset photo 



;Ci Adjustable* bolt speeds 
up dial iifpoTr*, ll is pul an 
wiihavt loiinfc Hie dJaf 
tipatl.; a lipperlftce fastening 
rnak.es. instant connection. \E! 
Cementing loose lute bulb 
in base 



Opwrelti an 
it* Sntta^t re- 
ons lead 



iDi Waterproofing ou lo-cm I un no 

lead in an car with divided "^p 

windshield., where lead -in runs 

Eitta »t Under rubber galkel ^tuIe^" 

between ttm windshield a"H so' 

body, pr# vent* Iraki (luring ^'wmhip 

> driving rains 

TF l twa 'pdrliiFion ledlhvr lodl tu 5e^f<ts Ta- 
ti i* wpfler's hip patkel; saves wear on 
packers and keeps Joels handy. [H[ Grid 
cop mods. from* ppncM clip J t [ 





called Quickly 



ground mu^ic with your silent mmsF^^tfro- 
hascofK! contrufkeeps record and projector 
in close synch*xmi*ation at all times. Each 
16-in. disk allows sufficient time for 400 
feet of 16 mm. film. 



Sound System 



'/Flyweight” Portable Receiver 

/ Kvtrcm^ly light ' 

tube miniature I * 

broadcast receiver j M 

compact case pro- ‘ 

front which com- 
pletely covers the controls and metal e.r^ , 
for portable purposes. It has a built-in 
loop antenna, and provision is made to**— " l ‘ 
using a separate detachable antenna, 



Power Resistor Decade Box 

Capable of handling real power SO that 
it can be inserted In actual receiver circuits 
to simulate working conditions, this decade 



Designed for rush public address jobs, 
this compact 30-watt sound system in- 
cludes fold-down tripods for mounting the 
speaker cases, and comes with all neces- 
sary cables for instant operation. 



SeinbSyncIirotmcd Sound Effects 

Thfe twin-turntable phono amplifier^ro- 
’’vidcW incidental. .souncL . sc a re and^track- 



box speeds the selection of -correct resist- 
iuic-c values for any circuit or condition. 
The range Is from 1 ohm to 99‘9,99'9 ohms by 
means of fi decade switches on the panel. 



blueprint's covering simplified radio ta-nOrti ction ar- 
ticli-i in this and past issues are available for 25c 
each. Many papular tailed circuits Id chaoM fram. 
Original detailed parts Eixlx wllh namax of xupply 
saurcDi, can be □brained From Papular Mechanics 
Radio Department upen receipt of postage. 
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NEXT MONTH — A One -Tube A.C.-D.C, Emergency Pocket Receiver. Just a few 
standard parts and a small cigar box are used tu build this practical broadcast set 
that you can tuck in your pocket when traveling, or use in the homo, office or plant 
for important broadcasts. Also — A Ilmnematlu 3-Circuit Tuning Ceil. 



ISO 



POPULAR MECHANICS 





Well sH 35 !^ . 
to aetw a- 
jAf UDe^^ 

^Jjv, swio*^ 

SAM P^iC 

&&T* 

wu&miA 

K0D «Ksvr ei [^ 



OUTDO OHS — Use Kodak Vcrkbrume lilm 
for your outdoor pictures this winter. It helps 
overcome sm^ll exposure errors, extends the 
''snapshot day,” lets you get swell snapshots 
exen when the weather isn't just rtf hi. 



INDOORS AT NIGHT— 5yper-fa$t Kodak Super- J£3C 
Film piTes outdoor excellence to indoor pictures. Use 
it with PJuXotlutJil bulljs and cardboard reflectors. 
BOOKLET FREE AT YOUR DEALER’S. A] so Covers 
flash pictures ., . Eastman Kodak Co., Rochester, N, Y. 



OUTDOORS , • . INDOORS - * . you can always count on KODAK FILM 
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Gateway to the World 

(Cftnlinbird f ran'i page 43) 



turi.es, enough far a person traveling 3D 
miles an hour to make seven round, trips 
between the earth and the SUU. Tolls paid 
by drivers during the past year on Port 
Authority crossings e^ecd $15,500,1X10. 

Increased efficiency has been due lo the 
employment of labor-saving mechanical 
devices. The Port of New York has more 
modern freight-handling machinery than 
can bt found in any other three salt-water 
ports in the United States. The poi-Ps 
heavy lift equipment Includes many fixed 
cranes, a fleet of derrick lighters and gi- 
gantic floating cranes. Floated direct to 
shipside, one derrick has lifted such mon- 
ster items as sixteen- inch coast-defenSO 
guns — one hundred sixty-five tons poised 
in perfect balance; a abtty-ton ateel bridge 
girder, and a complete oil storage tank 
without dismantling, Four derricks lashed 
together have transported a hank of thirty- 
six conduit pipes, almost a block lung. 

Pier loading mechanisms include trac- 
tors, power-driven lift trucks and lumber 
carriers which move along the piers and 
shuttle back and forth between shipside 
and transit sheds and warehouse. Many 
units are equipped with prongs, forks and 
small hoists, to lift special types of cargo, 

Like motor trucks on land is a flotilla of 
local harbor boats which speeds shipments 
between the various areas. These barges, 
scows and lighters are like heavy-duty 
water trucks delivering fuel, building sup- 
plies and general merchandise. 

Functioning like the horse on land are 
six hundred husky tugboats which tow 
lighters, barges, carfloats and other float- 
ing equipment not self-powered. Some 
seventy-five tugs move from pier to pier, 
maneuvering liners in and out of then 1 
berths. Many have two-way ship-ta-shore 
radio. The lug fleet includes Diesel elec- 
tric-operated, streamlined, modern craft. 

For the handling of valuable cargo and 
other non- bulky commodities are fast self- 
propelled lighters, which need no tugs. 
Equipped with derricks, these lighters load 
or unload at shipside and carry cargos to 
rail connections, assuring .g. quick inter- 
change of goods between land and water. 

Strangely, the port, which is really a 
number of ports, has tended to specialize 
according to locality. Each of the eight 
large bays, Jamaica, Upper, Lower. Ibri- 
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lan, Gravesend, Newark, Flushing and 
Eastchester has a distinct character of its 
own. So have the four rivers, Raritan, Pas- 
saic, Hackensack, and Hudson and the four 
straits, Harlem River, East River, Arthur 
Kill and the Kill van KulL In several of 
these waterways ports like Antwerp and 
Hamburg could bo hidden away and hard- 
ly noticed, yet none is a complete all-pur- 
pose port in itself, 

At Fori Newark, 45,MO,OG5 board feet of 
lumber arc unloaded per month and ware- 
houses can store 15,000 fully loaded freight 
cars. This is a center for the rail-to-keel 
service of four large railroads. Shipbuild- 
ing is Kearney's specialty and 10, GOO men 
worked in its yards before the war-time 
emergency grew to. its present size. Bay- 
onne has a dryduuk Large enough to lift 
the largest naval vessel ever constructed. 
It also has the largest concentration of oil 
refineries and storage tanks in the East, 
Hoboken is the base of some of the nation’s 
largest lines of freighters, including sea- 
going car ferries which ply to Havana, New 
Orleans and Texas City, where fully loaded 
freight cars lifted from the holds of the 
ships o«d set down on tracks to continue 
lo iheir destinations, 

Staten Island has long been known as 
the terminus for products from the far East. 
It is also a shipbuilding center and. since 
the emergency, loads huge quantities of 
war- zone cargo. The Bronx acts as a feed- 
er to the Island of Manhattan with, power 
plants, coal depots, asphalt works and gyp- 
sum plants, 

And finally there is Brooklyn which han- 
dles nearly one- fourth of the entire traffic 
volume of the port with 34 steamship piers, 
8,500, DOO square feet of storage and indus- 
trial space on its docks and its own water- 
front railway, Behind thu waterfront are 
more than 100 more storage buildings. And 
still there is lvxwn for one of the -world's 
great navy yards. 

Typical of the precautions being taken to 
guard this “gateway to the world” is the 
daily minesweeplng operation. Fleets of 
stubby little vessels ply back and forth, 
searching the harbor for explosives that 
some enemy warship might have laid. In 
addition, there are numerous devices de- 
signed for protection of the harbor against 
hostile submarines and other craft. 



POPULAR MECHANICS 






A great new briar stuffer 
That never bites the pufler ! 

YOHOfAND THE FLAVOR OF HUM J 



rf* 



Our signals tell a story 

Of richer smoking glory! 

TO HO! AND THE FLAVOR OF HUM! 

jf 



This pipe-thrill of your lifeU 
Just set you back a triffe! 

YO HOT AND THE FLAVOR OF RUM ! 



i ** J$*a 



If pleasures what you covet? 
Ihen, Mate -tiy FRIENDS! 

\bull Iorc it I 
YO HO' AND THE FLAVOR OF RUM I 



T*y FRIENDS 

the NEW Rum-Cured 

Smoking Tobacco 
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The Race Horse Goes to School 

^Continuedl frcrii. &ff'} 



tempts to mount. Such la not the case. 
Usually the trainer he knows stands at the 
head ernii speaks soothingly, while some- 
one eke the horse is familiar with quietly 
mounts, The animal is surpiiaed, but if he 
has been properly trained he will offer lit- 
tle resistance. If he hes not been properly 
trained — look out! No wild mustang from, 
the western plains can equal him if he 
wants to buck. He may go so high on his 
hind legs that he will Ml over backward; 
he may lie down and rail over so quickly 
the rider cannot get free; he may' start to 
run with all the speed generations ol 
breeding have given him, and fences, trees, 
obstacles are just something to crash into, 
Wild demonstrations are the exception 
rather than the rule, however, and if a 
horse Indulges in one at the outset, he may 
foe an outlaw ail his life. But usually he is 
just a little surprised, and quickly pacified 
when his friend gets down after a few mo- 
ments. Gradually he accepts the idea that 
this k all right, and his affection lor the 
man — for all men — becomes, stronger. 

Sometimes with especially high strung 
horses, the trainers teach them to run be- 
side another horse before attempting to 
ride them. Some older horse. often the 
eoltk mother, Ls ridden while the young- 
ster trots alongside, drawn by a halter. 
When they have learned to tarry a man, 
one more hig lesson remains. That IS hfflW 
to behave at the starting gate. This wag a 
terrific problem at the old style barrier, but 
the new gates prevent the horses from 
pitching and bolting, and since they are 
shut off by themselves, they have less 
tendency to get upset. First step Is gener- 
ally to lead them quietly through stalls 
until they get tlioroughly'used to the Situ- 
ation, Then they are led In with the gates 
closed, become used to the fact that the 
gates fly open quickly, and learn not to' 
fUneh. Then they are walked through the 
gates with a rider, and trainers they trust 
wait on the other side to quiet them. And 
finally they learn to dart forward the in- 
stant the gates fly open, 

Now the really hard work begins. Every 
mornEng, they are up at dawn for training, 
which may last a few minutes to several 
hours, depending on the horse's condition. 
Clad in blankets, they ore walked about a 
bit to limber up their muscles. Then a 



rider mounts, and the walking continues. 
When the horse is thoroughly limbered, he 
is taken to the track for a run. How long 
and how vigorous the run will be depends 
entirely on the wisdom of the trainer. It 
may be a furious dash of several furlongs, 
or it may be just a slow jog to train the 
muscles. 

If a horse starts to develop fears and in- 
hibitions, headaches for trainers come thick 
and fast. Why does he suddenly bear out 
on turns, as if he wished to crash the rail? 
Is he afraid of something? Ls he naturally 
an outlaw? Can he be made to behave? 
It takes patient work to answer these ques- 
tions, Sometimes the men throw up their 
hands and admit failure. But here is a 
strange tradition: An outlaw hors© Is often 
■one that can outrun everything on four 
legs if he can be properly disciplined; and 
almost always there appears a man who 
loves the animal, who sees his great possi- 
bilities, and by long hours of w r ork helps 
him realize them. 

The greatest bugaboo of the race horse 
has always been physical injuries. They 
are too fast for their own gnnd, and their 
fighting spirit is so strong that they will 
drop dead in their tracks rather than quit. 
Of course, every Important track and most 
of the large breeding and training ranches 
have a veterinarian in constant attendance. 

An injured leg has always been consid- 
ered well-nigh fatal to a horse’s chances of 
becoming a champion. The injured leg had 
to he ejtereised, or the muscles would 
atrophy, and exercise aggravated the hurt, 
Wlany devices for removing weight from 
the bad leg have been tested, but it was 
only recently that trainers on the Pacific 
Coast thought of a new solution. 

When the horse is in water, not much 
iveight will rest on the injured leg. So the 
“convalescent 1 ’ horses are ridden into the 
water at some nearby beach and allowed 
a bit of gentle exercise. The California 
beaches slope gradually out to sea, are 
notably free from rocks and holes, and so 
are ideally suited to treatment of this kind. 
The horses love to run In the surf, and 
the salt water seems to have an additional 
healing value. 



(JTo learn where to buy commercial prod- 
ucts described in these pages, see the index. 
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RUNNING YOUR CAR AT LESS EXPENSE 




You can do many things to cue [he cost 
of operating your car. Each one keeps 
money In your own pocket — and con- 
serves material for Unde Sam. 

Speaking of Spark Plugs 

Scores of engineers' road and laboratory 
tests prove that dirty and worn plugs waste 
gas, — as much as one gallon in ten. Such 
plugs cause hard sta rti ng, too, whi ch short- 
ens the life of both battery and starter. 



Here's what to do for economy; 

1 Ha ft your pln^s denned and adjusted 
every 4,000 mtlez 

2 Replace badly worn plugs promptly. 
Dirty plugs misfire intermittently because 
the oxide which coats them is a conduc- 
tor when hoi. Worn plugs misfire, espe- 
cially at high speeds and under load, 
mainly because the spark gap is worn 
ton wide. 





AC Dealers Offer a Double Service 

Through mote than 50„£H)ti Registered AC Spark Plug 
Cleaning Stations, thorough cleaning and accurate 
gap adjusting are available For only 5c a plug. 

For replacement of badly worn plugs, 
all AC dealers are equipped to serve. 

They can not only provide the make of 
plug which is most widely used by car 
and truck manufacturers. They can also 
fit your engine with a type of AC plug 
which exactly matches the heat charac- 
teristics of that engine. 

Help yourself to cut cat upkeep cost — 
and help America, too—by giving your 
Spark plugs this simple, regular care. loot far ffi« Sign 



FO R DE FENS E— A C bu 1 Id s a Lrctaft s park 
plugs, machine guns, standard spark 
ptegs+oil filters, and many Other products. 



AC SPARK PLUG DIVISION 



General Mutton Corporation 








HANDLES LIKE PUTTY— HARDENS LIKE MOOD 



A few 

and hinges work smoothly, quietly— Lubricates, 
prevents rust. Get it today — at Hard- 
Grocery, LO/ Stores. 



IF YOU' 



P. W. WILL 

FIX IT 



WHEN 

LOCKS 

STICK 



LOOSE DRAWER POLLS can be 
easd]y and quickly reset with PLASTIC 
WOOD I Fixes Loose casters, and 
bathroom tiles and fixtures, tM, 111 
cans or tubes at Paint, Hardware, 



It’s Ali in the Swing 

[Continued front page- Sf‘i 

you may try swinging through a longer arc, 

You, may practice in your back yard, 
hitting a soft practice ball against the ga- 
rage, Some players who know that the 
secret of success lies in much practice have 
turned their back yards into practice 
courses, with canvas tarpaulins hung up to 
stop a bn] I on long drives, and with a few 
putting holes cut into the lawn. Driving 
ranges arc good places to practice. Many 
of them are illuminated for night playing. 
Players can rent a bucket of balLs and 
practice for both accuracy and. distance 
without leaving the tee. 

Don’t practice alter your Lingers get 
lined. Use the same rhythmic swing for 
each of the clubs. Even the putter is swung 
through its few Inches of traveL As you 
gain experience you will learn to modify 
the length and speed of the swing depend- 
ing on the lie of the ball and the distance 
to the green. 

After you have mastered the fundamen- 
tal giving you should spend just about as 
much time actually playing on a course as 
you spend in practice. Always play with 
people of yuur own class. If you go around 
with bettor players you are apt to strive 
too hard to make each shot perfect and 
your game won’t improve as fast as it 
should. That’s another way of saying that 
a good swing is an easy motion and that 
the minute you begin to strain and try too 
hard, you spoil it. 

Of course* you ought to begin golf by 
taking a few lessons that will give you a 
picture of the whole game and that will 
Leach you the rules. From then on, togeth- 
er with your practicing and playing, you 
need a lesson every month for the same 
reason that a singer continues to take 
coaching lessons even after he has become 
accomplished. 

Good golf is an art that results from de- 
veloping your sense of feel of the club 
head. You can't buy a sense of feel, so 
don’t expect half a dozen lessons to make 
you a good player. That comes only with 
practice. Now go back and read this article 
all over again. 



f[Look in the index lu find where lo buy 
articles described in this magazine. Say 
You Saw It in Popular Mechanics. 
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What to Dot in a Blackout 

{■CoHj.nuetf from p-agi^ 8 - 5 ] 

sacks with dry sand and store them in a 
dry place, with a shovel nearby. Dry sand, 
carefully banked around and smothering 
an incendiary bomb, will not put it out but 
will reduce its action and keep its fire front 
spreading. Another way to fight, an incen- 
diary is with a fine water spray such as is 
produced when a garden hose nozzle is 
twisted to deliver a mist Never direct a 
solid stream of water at an incendiary. 
This increases combustion so rapidly that 
the thing seems to explode. The fine spray, 
also, increases combustion, but at a slower 
rate, and helps the bomb to burn itself out 
and at the same time helps protect the 
material it is lying on. Have a ladder avail- 
able SO that you can reach roof fires. 

If you are driving a car when a blackout 
occurs, follow the rules that have been laid 
down in your area. Even if your headlights 
have been painted blue yon still probably 
will be required to park your car, turn out 
the lights, and seek shelter. Park against 
the side of the road if you can but in all 
events leave a lane clear in the middle of 
the street so that emergency equipment 
can pass. If you must leave your car near 
the middle of the street, leave the ighitinn 
key in the lock so that it can be moved Lf 
necessary. Don’t seek shelter against a 
building where debris may fall on you. Get 
inside and stay away from windows. Win- 
dows that are opened are less apt to shatter 
from concussion. 

Even if the local rules permit slow driv- 
ing with all lights out, don’t try it. Thou- 
sands of dollars worth of damage was done 
to cars and lamp posts in Los Angeles dur- 
ing its first blackout, when such driving 
was permitted, aside from a number of 
serious accidents. If you arc walking, it is 
dangerous to cross streets, even with white 
or luminous clothes. Don’t expect the driv- 
er of an emergency car who is using the 
tiny blue military blackout beams to SCO 
you. Such lights give him little illumina- 
tion and are merely to warn you. 

Another thing, don’t take blackout en- 
forcement into your own hands by smash- 
ing advertising or display signs that haven’t 
been turned off. Sometimes an open cir- 
cuit will cause a serious fire. Emergency 
switches should be provided that can be 
operated by air-raid wardens. 
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If* not amort. or ey*n sole, la neglect y*lit pis- 

Jan rings whan nil-pumping nr gJhsr nympium n 

el ring failure appear. 

Cylinder w c □ t is inaWiable in any engine, If 
may. under sirloin evndill*ns of nagled, make 
a pTnnMiLLrn jalapy an i g| an ottiwrwlee goad 
and useful ear. 

Million. n already know, end milllona more cue 
realising 1 , lire Imparlance of replacing' warp-out 
piston rings. Gel Haiti tig a Steei-Voni PiaJan 
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REACH OUT BEYOND 
JHE BEA TEN TRAILS! 
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Pays up Id S3 or S3 an Hour 



OMAN ELECTRIC PLANTS 

ALTERNATING AND DIRECT CURRENT 






I?igKt Hawks of the Air Corps 

iCprrlinued- from page ?'j| 

although many navigation students have 
already learned to fly. During the course 
they spend IQfl hours in a Beechcraft “fly- 
ing classroom," before and alter dark, 
learning to work out practical problems in 
navigation. 

Sometimes a pilot takes up a group ot 
students and purposely gets ''lost.” Then 
it is up to the students to find out exactly 
where they are and work out the course 
for returning to their base. As one practice 
stunt,, navigation students from three wide- 




On tfifl - Fuiiilngn of a ''-(lying clDiirDDm' 1 □ itudnnl 
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ly separated fields recently took off after 
dark and by keeping track of each other's 
position by radio were able to rendezvous 
at 10,M0 feet over strange country and 
then Ay in formation to a fourth field, 

Basically, aerial navigation is the same 
as marine navigation but a marine officer 
can take his time in working out his posi- 
tion, while even a 10-minutc delay in the 
air may be serious. The men in a plane 
must know where they are at the present 
instant instead, of where they were 50 Or 75 
miles back. Automatic computers and 
overgrown slide rules have been developed 
so that navigators fan And a position with 
a few simple computations Instead of work- 
ing out long problems. 

Thirty thousand new pilots a year could 
fly a tremendous fleet of airplanes and 
even this great training program may be 
increased in the near future. Fortunatfly 
America has no dearth of young men who 
will make capable pilots. One authority 
estimates that there are half a million 
American youlllS who have the qualifica- 
tions for becoming excellent pilots. 
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Il%l0 

10,000,000 "Hellos* 1 a Day 

jCaj^iwj from gggj 37} 

scores of cables; the largest is more than 
seven feet wide and eight feet high. If a 
break in the sheath occurs and the cable 
is accessible, the trouble usually can be 
located immediately. Inert nitrogen gas 
is forced into the cable, the splicer applies 
soapsuds to the surface of the cable and 
hubbies of escaping gas show up the leak. 

Many important cables are kept under 
protection of a nitrogen gas pressure alarm 
system. The instant pressure falls below a. 
certain level, as a result of breaks' in the 
sheath, an alarm sounds in a service 1 center. 

The electrical impulses that flash over 
the city’s underground wires carry a mis- 
cellaneous burden of radio programs, ra- 
diotelephone conversations, Teletypewrit- 
er messages, and oven pictures. Special 
circuits for music are provided in under- 
ground cables to link radio stations. In or- 
dinary telephone conversations the tone 
frequencies to be transmitted are relative- 
ly narrow, but a wide range of frequencies 
is needed to transmit the music of an or- 
chestra ar the voice of a singer. To provide 
a wire system to transmit music, it was 
necessary to equip cable circuits with spe- 
cial loading colb— devices which keep the 
voice and music-carrying waves from dy- 
ing out — approximately every half-mile. 
Special broadcasting wires were built into 
new cables, with Amplifying or repeater 
equipment at frequent intervals. 

New York's cables are also an adjunct 
tD overseas and ship -to -shore telephone 
service-. The voice goes by wire to one of 
several transmitters in the vicinity of New 
York, where powerful vacuum tubes hurl 
it into space. The voice coming from across 
the water, from another land or from a 
ship, is not received at the transmitter 
point, however, but at a distant receiving 
Station. From the receiver it is fed into 
land lines tn the control center at. Now 
York and thence to the listener. The 
world-wide telephone neighborhood, when 
not affected by war restrictions, is made up 
of more than 75 countries, with more than 
4l,0CH>,0tM> telephones. 

It is almost as easy to rail Sen Francisco 
from New York as to phone the corner 
drug store. The human voice can fly from 
coast to coast in one-twelfth of a second, 

I’Ccnlinkjfld to page 172) 
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almost the speed of light itself, so ihal the 
voice of a business man in New York 
reaches the Pacific coast quicker than the 
voice of a woman can reach her friend 
across the street if she calls out the window. 

One of the latest improvements in long 
distance telephony is the coaxial cable. It 
contains only two conductors, yet from 240 
to 4S0 simultaneous conversations dan he 
held. The conductors are copper tubes 
about the size of a pencil, supported at in- 
tervals by small* circular disks of non- 
conducting material. The talking circuits 
are really two-way, wire-directed radio 
voice channels. Each tube confines a bit of 
segregated ether into which the voice- 
earrying waves are poured at one end, and 
strained oil* or unscrambled at the other. 

Huge cable-laying mechanisms, drawn 
by Caterpillar Diesels are plowing under 
new lines across the country to keep pace 
with the spurt in long distance communi- 
cations needed by the armed forces and 
the expanding war industry. 

But most of the new volume of telephone 
service in New York City, ig mad? up of 
local phone calk. Counting these millions 
of calls was another achievement of tele- 
phone engineers. Each metered telephone 
now lias a spot of mechanism on a large 
board and each spot has on electrical 
counter which operates only if the call is 
completed. Each month the panels are 
photographed by sections, and girls, read- 
ing the figures on the counters as shown in 
the photos, make up the customers' bills. 

One problem still baffles the telephone 
scientists — to eliminate the millions of 
“hellos” item the conversations. Answer- 
ing the phone with “hello," ia a loss of time 
and adds more to the length of a call than 
science may ever be able to subtract 
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Wings for Freight p , J ^ ** 

(Continued fram page 15) c ' 
primarily for passengers. Cargo space ig 
limited, The problem, then, is to develop 
aircraft and methods of handling cargo that 
will permit even lower tariffs, 

In 1940, about &B.9 percent of the do- 
mestic air express traffic was handled by 
American Airlines, United Air Lines, 
Transcontinental and ‘Western Air, and 
Eastern Air Lines. Recently* these four 
formed Air Cargo* Ine. h to survey the po- 
tentialities of the cargo field— aircraft re- 
quirements, traffic flow, markets, tariffs, 
all factors pertinent to efficient operation. 

Alter this war, civil aviation will develop 
at such a pace that instead of 235 airpor ts 
now served by our air lines there will be 
a thousand or more with scheduled service. 

A huge surplus ol military aircraft will be 
disposed of for commercial use. Big bomb- 
ers undoubtedly will be available for cargo 
transportation. An air cargo system offer- 
ing a five- and six-hour service to every 
section of the nation. Canada and Mexico, 
will place industry at the source of many 
materia is; factories can be located near 
cheap power and airports quickly con- 
structed to provide air service. 

Shipments weighing 200 to f>M pounds 
are being transported by air express today. 
Heavier shipments are handled by special 
arrangements, and plane-load lots of 3,50(1 
to 5,000 pounds are not uncommon. 

The average person conceives ol air Ex- 
press as a sort of stunt service by which 
perlsliables, from foodstuffs to a movie 
star’s lock ol hair, are sent by air just to 1 
get attention. Such shipments arc handled, 
but air express also functions as a vital arm 
of the worlds communication system- For 
example, 30 electric heating units for an 
Australian steel company were shipped by 
air from Buffalo to “down under." Without 
air express it might have taken three to 
lour months to effect delivery. By air, the 
shipment traveled by American Airlines 
from Buffalo to Los Angeles, by Clipper to 
Sydney, Australia, and by Tasman, Empire 
Airways, Ltd., to Waratah* N. S, W. 

From Chicago, an air liner carried a 
tiOfl-lb. roll of cable to Texas, to be used in 
connection with a rsew T Air Force training 
school- When a big motor brake down in 
a west coast plant, armature windings 
{ConUnued 1* pupa 174) 
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weighing nearly 3,000 pounds were rushed 
by plane from the east Dies* tools, crank- 
shafts are being flown to keep the war 
program moving at tup speed. Blueprints, 
data, orders, travel between Washington 
and war factories in a few hours. In World 
War I the same shipments required days. 
In Alaska, mining equipment is flown into 
location. Livestock frequently is air- 
shipped in our neighbor countries to the 
south. The role of air express in speeding 
scrums and medicines into areas stricken 
by flood and fire is well known. One lab- 
oratory furnishes serum to the U. S. Navy 
on a 24-hour basis by air express. Produc- 
ers of wearing apparel are the largest user's 
of air express, Newspapers, cut flowers, 
perfume, jewelry, financial reports, can- 
celled checks, gold, rubber sponges; well, 
you name it and chances are it goes by air. 

It was back in November, 1910, that the 
first air express shipment, a bolt of silk: 
weighing 22 pounds, was carried from Day- 
ton,. Ohio, to Columbus, in a passenger's 
lap, Tn November, 1940, Just 30 years later, 
the largest air express shipment In history, 

35.000 pounds, originated in the same city. 
It was a magazine’s election issue. 

Commodities carried by air express have 
been unusual, as well as commonplace, 
Bette Davis, the screen star, received a 
New England dinner, boiled in Boston, by 
air at Hollywood, What wero claimed to 
be tiie ashes of Columbus were shipped by 
air from Los Angeles to New York, The 
season's firgt catch of trout Iron a New 
Hampshire stream was sent by air to- Pres- 
ident Roosevelt. A Chicago bakery, inter- 
ested in a new oven, forwarded to New 
York by air a case of unbaked pies. These 
were baked in the oven under considera- 
tion, air-expressed back to Chicago, tasted 
and the decision made. 

Planes brought SCO pounds of rubber 
seeds from the Dutch East Indies to Dallas. 

A Chinese in New York had a stomach 
ache. Bomernbering an herb remedy in 
China, he decided these herbs must be got- 
ten from his native land. He got them. 
They were packed down the Burma road, 
sent by ship to Hong Kong, by dipper to 
San Francisco, by plane to New York — a 
distance of 11,000 miles at a cost of $4-99, 

The longest air express shipment flew 

18.000 miles from New York to Cairo, 
Egypt It was a box of sample uniforms 
for the British Middle East Command. 
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Outwitting the Saboteur 

tCaniinusd from pose 3-1) 



crimp shut the fuel line of a training plane 
with pliers, causing the plane to crash soon 
after it has taken off. It’s just as easy to 
catch the malefactor if you know how. 

No two pairs of pliers are exactly alike 
under the microscope, Wolfs explains. 
Each pair leaves its individual signature 
just as the rifling of a gun leaves its par- 
ticular mark on a bullet, Thus, the plier 
marks on the crimped fuel line from the 




Dhpaftti-Br crl iwllchboa rt£ where power enn be J-kunl- 
cd around ic-cMan of iy-slcm damagr-d by Miba-lagc 



wrecked plane can he compared with plierg 
used by every man who had access to the 
plane. If one man's pliers are missing, that 
is enough to fasten suspicion on him. If 
none of the plierg agree with the markings 
on the fuel line, someone brought an extra 
pair to the field and there are other ways 
of tracing their ownership. 

It is hotter to prevent sabotage than to 
he a genius at nabbing suspects after the 
damage is done. Wolfe reminds his classes 
of the story about Napoleon, who is said to 
have put half the Paris police force at work 
scheming to assassinate him and the other 
half at work making certain such schemes 
could riot succeed. 

With a little imagination, many p£ the 
loopholes for the saboteur can be closed, 
Wolfe points to some industrial plants that 
were thought to be foolproof simply be- 
cause all employees had been fingerprint- 
ed and armed guards patrolled the fenced 
property. There still may be ways for sub- 



versive agents to tie such plants up. Some- 
times the weakness is an outside water 
reservoir that supplies the plant, and is 
forgotten and unguarded. Suppose Some- 
one dumped sacks of cement into it some 
night to clog the outlet, possibly a few 
hours before a fire in the plant was to be 
set off. Such reservoirs should be illumi- 
nated, and their drainage lines protected 
by large bulging grilles. 

A saboteur doesn't need to pass through 
the gateg if a plant’s electrical transform- 
ers are out on the street, where they often 
are. He can shut the power off and possibly 
put the transformers out of commission if 
they are within reach of his throwing arm. 
Again, watchmen are no protection if they 
patrol their beats at regular, predictable 
intervals. Watchmen's tours should be cm 
a varied schedule so that no one can tell 
when or where they will next appear. 

Protective systems such as burglar 
alarms or fire fighting apparatus should be 
put to use now and then to make sure they 
work. Such tests may reveal unsuspected 
faults, as was the case when firemen in- 
sisted on pretending there was a bad fire 
at a new shipyard. A six-inch water main 
served all points in the yard but when the 
firemoh attached their lines and opened the 
hydrants, hardly enough water to Quench 
a pile of burning rubbish flowed out. Fire 
apparatus would be Useless if a real blaze 
started. Tracing down the trouble, it was 
found that the six- inch main was connect- 
ed to the city water supply through a two- 
inch coupling. Fortunately the mistake 
was found and corrected before a real 
emergency happened, 

“One way a subversive agent gets by 
guards and fences is by intimidating an 
employee,” Wolfe says, “Bribery is rela- 
tively -out of date; what a saboteur prefers 
is to find a hidden Skeleton' in the history 
of some key employee and then through 
threats of exposure force the man to reveal 
secrets or participate in wrecking. When a 
trusted employee suddenly becomes de- 
pressed and nervous and s corns to have a 
hidden fear, someone should find out what 
is on his mind. The chances are he will he 
merely run down or worried about his 
family, but it may be that he had been 
subjected to such threats. These days it 
doesn’t pay to take chances." 
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IN FREEDOM'S FIGHT 



mines, traps artel ambushes, report on road 
conditions and enemy movements, tnow that 
the sturdy construction of their mounts will 
not let them down. They know, os thousands of 
civilian riders know, that Har3ey-Davidsons r 
dependability is an inbuilt quality that makes 
them equal to any task assigned to them. 

See your Hqrley-Davidson dealer. Let him 
tell you about the superior performance of 
these world chom pion motorcycles. Look over 
special values in reconditioned models. 



D FF rhe assembly line they roll — sleek, 
streamlined Harlay-Davidsart motorcycles 
for Unde Sam's forces end the armies of 
aur Allies, * 



Today's Horley-Davidson Motorcycles are 
duplicating the Splendid record mode by 
their predecessors back iti World War 
The hard-riding scouts who lead the advance 
of armored divisions to recon n oiler. 
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Super Camera of the Skies 

(CnnHuui-d from page 53) 



Will be coated with a thin, bright layer of 
aluminum. Then it will be crated and 
hauled 80 miles by truck at six tulles per 
hour to a permanent place on (fit mountain, 
A large telescope does not merely gather 
a lot of light. An equally important prop- 
erty is its gain in detail, structure, or the 
quality of the imago that it forms. This 
property is called resolving power, The 
naked eye with its quarter-inch pupil can 




a " J i i-j | vi Jiy Cl K, Hiirtwr 

Iri ay# Cipnn tfl f(t* p(in ef i!W fs-lc+cep-s ihowi 

Ih rough ihe *pph shulTcrs at the pbservnJary dome 



read newsprint throe feet away. With the 
200-inch telescope, fn a quiet atmosphere, 
we could road the newspaper a half mile 
away — 80D times as far. Only a circle about 
five column. 1 ; wide would be sharp. To read 
other parts they would have to he brought 
into the center of the field of view. In an 
astronomical picture made with the great 
telescope only the central inch o£ the plate 
will ho of high quality. Yet there might be 
ItHhCHM) star images in that part of the 
picture. 

Thc gain in light of the 20tl-inch mirror 
over the naked eye is more than half a 
million fold. The telescope will thus be by 
far the most powerful camera in the -world. 
Many of the stars to be photographed are 
many times brighter than the sun, yet so 
far away that exposure time will run into 
hours. Meanwhile the ceaseless churning 
of the atmosphere, imperceptible in small- 
01 * instruments, makes it a grueling task to 
hold the telescope on the object. The best 
of weather is still too unsteady to make it 
worth while to try a telescope larger than 
this. 



Hie big instrument will be effective for 
many generations. The problems already 
laid out for it will be uncompleted a hun- 
dred years from now. New problems not 
yet contemplated may push gome of them 
aside. The results will be available to ev- 
eryone, By such traditions astronomy has: 
been the most fruitful of all sciences. It has 
mothered agriculture, navigation, geogra- 
phy, mathematics, physics. 

From the visitors 11 gallery in the great 
137- foot dome the public respectfully 
watches the astronomers set up the equip- 
ment for the night’s work with no desire 
to get closer, where they might impair the 
instrument with their bodies' heat or dust 
from their clothes. The results will belong 
to everyone and no individual will inter- 
fere with progress Just to satisfy Ids per- 
sonal whim or curiosity. 

There is a moral in that. Research is be- 
coming more and more a cooperative en- 
terprise. Whole crews of men participate 
and collaborate. They are ordinary fellows 
like everyone else. Yet they don't have 
any idea of getting rich. They work as hard 
as they can, I believe that as they pause 
sometimes during their work and glance 
at the visitor^ on the other side of the glass 
wall in the observatory dome, they feel 
that the public, for wham after nil their 
work is being done, is entitled to the best. 

-'Boom^on Your Bicycle Basket 
Avoids Loss of Packages 

■ Any possibility 
of packages 
bouncing out of 
the luggage bas- 
ket of your bicycle 
can be avoided by 
using this simple 
boom. It consists 
of three wood or 
metal strips as- 
gembled in the 
shape shown and 
held ill place by 
coil springs. These 
run from the ends of the cro ss strips of the 
boom to the bottom of the basket. The 
upper ends of the springs hook into screw 
eyes or into holes, making it easy to re- 
move the boom for filling the basket. 




shi ms ATTACHED to 

BOTTOM OF BASKET 
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"SEVENTY FEET ABOVE tic Crowd 
at a carnival, I wslS perform- 
ing my high aerial act." writes 
Mr. Davis. "| was a bit nerv- 
ous, ibr iliifi was tjnr opening 
night . * ♦ whttt anything can 
happen. I work without arm 
guards, wires, nets, or safety 
devices of any kind. There 
can’t be any mistake in Such 
an act. 



"THE CROWD WAS TENSE as the 

climax of my act dtew near, + . 
when J had to turn loose both 
rings* perform a half flip in 
mid-air and catch the rings 
again. It was sudden death if 
I failed. As the snare drums 
roll ed„ 1 swung high and loos- 
ened my grip. IlieiHk'liwI 
as all the lights went out! 





national carbon company, i«c., ic east 42 *d street, new torhl, n. y. 

Unit if Union GoHbirf* CarJtfrrt Carbon tlon 

HK3 



"FOR AN AWFUL INSTANT' I thought I was a ‘goner, 1 Suddenly— in the nick of 
bright beams of two Tvercady" flashlights in my wife’s steady bands 
flooded the tings with light. I finished my act. Thanks to my wife’s coolness 
and foresight, and those dependable 'Eveready' fresh DATED butteries* a pos- 
sible tragedy was averted. tfipud) ~ J yf) j >» 

/Ua^ hAZrttt, 



FRESH BATTERIES LAST LONGER. 
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H, £peed flhootijig"' with, a Suvagn 
All tftlftiltic ,22< Si curt liar i>nly p|p.iii^ 
urc it wilt |^i vis y Liu. . 1 33 LjrgHiL prru 1 , 



ihr rifle tjin hcJomt 



fuf eiamplp, Jim cm operate 
i}iip hurling mfnlimnism by hand. 

Tk rifle (lien function* like a bolt- 
acdon repealer, with the bolt 
locked soJidly bchissd the cartridge 
thruiifiliocit diathu|n. When iwod 



iiri?i] one ciitlridcc at a lime, 

The owurncy of its barrel ia tmt- 
Ntjn.il ini' in i be inexpensive ,22 
rifle fieh.3 , 1 n walnut rtwk is man’s- 
wfii-slirpcd, beautifully 
checkered on full pistol {'rip. Its 



action is simple, positive, and de- 
pendable in fu tic lion Lug. 

If you want the most lit ,22 srifk 



enjoy men 4 a Savage Model t i& 
the rifle for you, 

HHNTH 
Itliceo ttitaSi 

rriuVrfl rmtin ilut lire 
rifle, when uie^ *»*pin- 

niulir-, w ill ihil liir ulV 

le« i lie tri|ffirp*irle»«ii| 
mid niillrd h^iM-rjlely J-: I r cuhJl pfeni-1. Tile 
rpecJ of r*ria 6 re it a* Fnit n iln finirr 
nf rbf, h Im h , 1 4 ;/ -riuL P|UT^ iixi k jiiiL fur III, 



IS .££L.J< 



del 5 or 1U -Iwi 



Unrhllti 

SIND for FREE CATALOG 

nn J flrrini Jton iJ IViwi m 

■ 1 krrii||.n Kifirx fi-nrJ .^finJ^ricru fiir 1 04 2. 

SAVAGE ARMS CPBPORATIOK 
IJr|ir. 2 dUd, Lilam, fl.V. 
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Emergency ** Walkie-Talkie ’ 1 

(Conllnued from twigs 157) 
cap. Two LI Qhmite ,> U^-meter r.f. chokes 
serve to isolate the r.f. Transformer (Ti) 
is a Thor daraon transceiver type. It will be 
noted that a total of 7Va volts of A-battery 




is used for the $.3 volt tubes. Actually, 
about 7 volts are delivered 10 the tube ter- 
minals; this voltage will not damage the 
tubes and was found necessary. The A- 
battery will give about 20 hours of service- 
When switched to “receive” you should 
hear a characteristic “hiss" over most of 

CCanHnuiHd Id page 132J 
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"Old Town Boats" 



BREEDS 

SAILORS 



* "VV’i tli ii n ample- beam for safely, bimI plumy 
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the dial; however. the 2 Vi> meter band will 
be found with (C?) from lilto^ open. One 
of the special combination handsets with 
2 1 M0-ohm phone may be used if desired. 
In the final assembly, lap the antenna 
trimmer condenser (Ci) on the coil, IV4 




turns from the fk plate" end. Adjust the ca- 
pacity until super-regeneration becomes 
erratic, then decrease the coupling slightly. 
Condenser (Ci;) hi critical in value, a slight 
change in layout can upget this value which 
will vary between .002 mfd. and .01 mid. 
Blueprint number for this article is R- 3 Q 2 . 



Line-Voltage Regulator 

fCuilh:iUird fr-3ntl pfi:']i- lfiji'l 

a,c, ammeter is not available, a 1 or 2-ohm 
resistor can be connected in series with the 
load and (he a.c. voltage drop across it 
measured; dividing this voltage by the 
resistance will give the current The “Am- 
pcrltc hN number at that current value is 
required for this particular load. This tube 
serves as an automatic check valve. 

Tig. 2 shows the voltage regulator in 
stand-by operation, in connection with 
other apparatus, by means of a D P. switch. 
To compensate for wide variations in load 
current resulting from this operation, an 
adjustable wire- wound resistor is installed 
as shown by the heavy lines. When the 
switch is thrown to stand-by position ?t 
automatically Inserts the compensating re- 
sistance. Another suggested line-switch- 
ing arrangement, shown! in Fig, d, employs 
a 6- contact 3 -position switch. 
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Science Looks Ahead 

ijConSmued ffgjH pfrae 4E 

resulting from light striking glass. A long 
stride has been made toward eliminating 
that by development of an antiglare treat- 
ment The glass is placed in a large,, high 
vacuum metal globe, then a tiny bit of 
magnesium fluoride is electrically evap- 
orated, coating each surface with a film 
1/300,000 inch thick. After the glass has 
been coated, the chemical films are hard- 
ened by heat and waterproofed. 

In another field, extremely thin films of 
synthetic resins, some composed of only 10 
to 15 layers of molecules, are proving a 
useful tool of science. The thinnest films 
are employed in mounting specimens in the 
electron microscope, which uses electrons 
in place of light rays and has magnifying 
powers of 30,000 diameters or more, many 
times as powerful as the best light micro- 
scopes. Somewhat thicker films are valu- 
able In studying characteristics of the res- 
ins. For instance, the effects of ultraviolet 
light can be shown in a few minutes, 
whereas hours are required with other 
methods, Another possible use of the films 
is that of £l beam splitters 11 in optical instru- 
merits after the films have been titrated 
with zinc sulfide. In the instruments, the 
beam splitter is employed where it is de- 
sired to divide a light beam, reflecting part 
to the side and sending the rest on its orig- 
inal course. Partly silvered mirrors are 
usually used, but these lose about one- 
third of the total light; in contrast, only 
one-twentieth of the light is lost with the 
films. The thinnest resin films are about 
1/2,000,000 inch thick. 

Ng one dares to guess how important to 
man will be the "cosmic ray generator," 
devised by Dr. Donald W. Kerst Promis- 
ing results already have been obtained 
with a machine capable of developing only 
one-fifth oi the energy which will be avail- 
able to scientists using the 100,000,000- volt 
generator under construction in the Gen- 
eral Electric Research Laboratory. In the 
smaller machine, which Dr. Kersl calls the 
"Betatron,” electrons— the smallest nega- 
tively charged particles — are accelerated 
to the highest speed ever produced by 
man-made apparatus, ft gives these parti- 
cles energy corresponding to 20,000,000 
volts and also produces X-rays of this 

C&ntuiidtd I Q page ISA] 1 



ro 




TESTS DISCLOSE 
INTERESTING FACTS 
ABOUT WRENCHES 





When Williams liivtU 
nn improved typ* 
of carton aleel wrench*, 
many JdJinTrnt pit Irma 
o F ttaei-e tooEi were- riven 
ax h. el u b L I v c & f r ± a g- 1 h 
tea.!*. Williams' engi- 
neers disc fevered /.mine 
b I* riling Iictii IbesG 
"Superior^" Wrenches-, a.s 
they »rr tnllrd. Vrer* 
nearly twice as strung 
■ 3 nld-rnnl.i.irn»tl carbon 
wrEnchBa: they averaged. 
S 3% is string on thfc 
Dtronitert alloy wrtnchei 
... in (ie|. wet* ielti- 
ftll Y »lrong«r in certain 
tries where correspond- 
ing pii. I Jtriii vrt£ £i>m- 
pared, 

Williams' Una him hern 
industry's firtt chnjea 
far mare than halE a 
Pinlury. It incliul#*. bulb 
carban rnd allay sled 
Wr*nvlm!i fnif practically 
every type o! sCrvi-ce- 
(tdill Sujij^ly and Auto-. 
nietiv* jabb-era everywhere sell them.. Jnd 110 trj.pl 
wertieTi ard ntfHiiblti in th» various trades 
can buy them, nt a liberal diacPUiU. either 
dlrec'i. liain 1 fci.-f.e- suppliers nr thrall gh their 
employer. Arh yulit «r Superintendent. 

GfT VOW# fftl f COPY 

Ac, jnian.*iiitg r Inferma Eive 
bonk Ihat every meehprie 
needs. Data an wrench 
tables r.t Biles, WIpM 
photos. The coupon 
y nor Eree copy. 



J. H, Will to mi & Ce. 

227 Lafayette St.. P-bw York City 
FLeaie tend "Flow to Select 
and tree Wrenches." riM« 



APHTL, 1942 



ISj 





NEW.. FREE .£» 
CASCAM/TE 
WATER PLANS 



William F, Crosby, world known 
designer^ draws new water 
sports projects to be built 
withCasMinite Re-sin Clue 
Ka. ?<1 SKIPPT-a. kiJs 1 boat 

ft' S }'6\ make! a fine dinghy. 

H*. m WATER 5I(IS-7'G", Leiigih »n 
be varied. Loads of fun. 

UD. 203 A0ttPUWE^7O" * 26". fiuFLr. 
UP confiruttipn, Cshtjj mvsrsd. 

No, IH WAIKIKI JORFIIAIIl-lir x 
t II". Liflit, strong* -c-asy to buiici, 

No. 205 Kim-lti fr. ^ 1» 

varied. Inexpensive to bui]J. 

No. 2D6 '■pmn'"— A car top boar. Plj- 
woaJ r No frames n^ceisaf}'. 

No. 237 “matuiur-iz fr- Car fenr. 

torn plywood skiff for triwinf or 
cxithnanl. 

H Cl 208 '■PUDMl' -14 fr. enteebw^ 
sailing stiff. Plywood or planking. 
Nfc JOS “SltEETEIt” ICE-MAT - Class E. 

front attcrer fur nut cut twd (joSOfSi. 

Ha. 210 DUTBDIHD KUMBQIt * HQ Fl« 
8017 — 15J/5 ft Vec-botr-om. 

Ka 211 FOLLOW MISTS IH0 BOOMS. Com- 
plect: directions for 7 diftertat 
h-uiJ E-ti p h<sl Low ma. 5 ,T* and. 4 booms. 

Ndl 21 ? DEC 9 T <by J, H. WakonJ, 
Life-like, colorful, durable. Hen or 
male mallard. 

HOWTO GET FREE PLANS. mi l. 

SPd cheek the hum bet: of the plan you 

want — on n Cwxo o* Csscami(c patJuigw 
coupon (2 Sc nr larger liie). Piciurei 
and. duscripciDiu of all water projects 
included in free booklet uitusvd below. 




MAIL COUPON TODAY 



! CASEIN COMPANr DF AMiniCA, Pift.PNtU 
j JSD MuIL* a ip n-HiiBK, ifra To-rtc, W.V,. 

Plcaae send Wiccr Piojct,:i folder. 

J Nian M_ | 

j AJtfrw 1 

j CFtv S , fait . J 

L SpM*JJ— *tteh.om^iD*i nn pennif pas! raid 



power. The magnet of the present ma- 
chine, now at the University of Illinois, is 
only five feet long, three feet high and. two 
feet wide — a midget when compared with 
the apparatus employed in the towering 
machines previously used for accelerating 
electrons. 

A doughnnt-shaped glass vacuum tube, 
between the poles of a large electromagnet. 
Is the heart of the Betatron. Electrons from 
a hot filament within arc whirled around 
the tube and steadily accelerated by elec- 
tromagnetic forces until they attain a speed 
closely approaching lftS,0D0 miles a second, 
that of light. Magnetically guided, the 
electrons collide with a metal target. This 
collision results In production of X-radia- 
tinn equal in intensity, as determined by 
ionizing power, to the gamma radiation in 
a corresponding beam from more than 
1.000 grams of radium — more than the 
world’s existing supply, 

This smaller machine has produced ra- 
diations which have made copper radio- 
active — a transmuted form of the metal 
which for a few minutes has some of the 
characteristics o£ radium. In addition, 
electrons have been given alllBeicnt veloe- 
ity to penetrate an inch of aluminum. Ap- 
parently the effective voltage of the Beta- 
tron can be increased indefinitely; hence 
the decision of General Electric scientists 
to build the larger machine which is ex- 
pected to impart energy corresponding to 
100,000,000 volts to electrons whirling in 
its vacuum tube at a dizzy speed. 



Attaching License to Doe’s Collar 

A good way to 
attaell a license to 
a dog's collar so 
that it will not 
become lost, yet is 
easy to remove, is 
to use a piece of 
wire ae shown. 
The wire, copper 
is best, is bent to 
a wide U -shape to 
lit in the holes in 
the license tag. Then it is pushed through 
holes in the coUer from the underside and 
the metei license tag slipped over ihe pro- 
jecting ends, which are then bent over and 
formed into light loops. 

— Wm, E, Davies, Flint, Mich. 
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Our Ring of Steel 
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Panama triangle, but 1 1 insures domination 
of the entire northeastern Pacific. In lay- 
ing out the defense facilities there the 
accent has been on bombers because the 
present war has indicated that within their 
areas, land-based bombers can decide the 
outcome of naval battles. Distances grow 
short across the top of the world and 
Dutch Harbor is 2,340 miles from Yoko- 
hama, 800 miles closer to Japan than is 
Hawaii- From another Alaskan base it is 
a 4,875-mile hop to Hamburg. 

Panama, the southern corner of the Pa- 
cific triangle, was long ago strongly pre- 
pared against assault. Now its zone of de- 
fense is being extended out into both 
oceans. Big guns an the hills and in the 
jungles can oiitshoot any battleship afloat. 
Elaborate precautions have been taken to 
prevent a foreign vessel from scuttling it- 
self in die canal. Special counter- espionage 
and anti-sabotage measures are beinfi en- 
forced. Visitors who stray into forbidden 
areas are presumed to be violating the 
many “restricted zone” signs and are to be 
fired upon by hidden guands. The Canal 
is too important to risk chances. 

New air bases are Linder Construction on 
stepping stones to the South Seas, and na- 
val facilities in south Pacific American 
possessions are being strengthened. 

America relies on its fleets to keep in- 
vaders away and the development of the 
offshore bases on both coasts have materi- 
ally increased the ability of our fleets to 
win their battles.. Bases must be handy to 
possible scenes of action, otherwise the 
fighting ships might have nearly all their 
fuel expended when they entered a fight. 
Ships, bombers, observation and torpedo 
planes constantly patrol the ba$GS- 

Likewise, the east and west coasts of the 
continent itgelf are under protective sur- 
veillance. Naval air and surface Vessels 
are keeping up a continuous security pa- 
trol. Closer to the beaches, the smaller 
craft of the inshore patrols are at work. 
Today no ship can enter an American har- 
bor without permission and even then It 
Is inspected beforehand. 
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Super-Speed Bullets 

[Cgrrtkwgj fcoB gag* 10] 

expanding gas out through, tbo barrel 

Miller’s .22 magnum bullet, spitzer point- 
ed and copper jacketed, weighs J 10 grains 
greing and the powder charge behind It 
Weighs 70 grains, as compared ta the 2^- 
grnin powder charge behind an ordinary 
,22 long rifle pellet. An army bullet weighs 
150 grains and is propelled by only 50 
grains of powder. The army bullet has a 
muzzle velocity of 2,700 feet per second and 

the ultra-high’-gpeed .22 bullet leaves its 
gun at about twice that speed. This ac- 
counts for Its flat trajectory which prac- 
tically eliminates the mathematics of sight- 
ing, and for its tremendous killing power. 
The sudden and intense pressure to which 
a live target Is subjected even when the 
skin, is hardly creased disorganizes nerve 
centers aU over the body, resulting in im- 
mediate death. 

If super-high velocity is so good, why 
doesn't the army adopt it and abandon its 
present infantry cartridge which hasn't 
been improved since 190S7 There are sev- 
eral reasons, 

New guns would have to be built to re- 
place the millions of rifles now in service 
and there Is no time- at present for such a 
change-over. Even though our infantry- 
man's gun and cartridges are old-fashioned 
they are still the best combination now 
Used by any army on earth. 

Another objection is that ultra-high ve- 
locities are hard on gun barrels. The pres- 
ent army rifle is good for upwards of 5,00€ 
l'Oimds while the barrel of a super-high 
velocity gun wears out within LOCO rounds. 
Present super speeds have been possible 
only since the development of the new 
chrome- moly-manganese alloys and after 
more research with alloys a more endur- 
ing barrel material may be found. 

But these objections don’t apply to spe- 
cial service weapons such as tank, antitank, 
and antiaircraft guns and there is a rumor 
that super-high velocities already have 
been adopted by the Germans for one anti- 
tank gun design, Barrels lor such guns can 
be replaced at frequent intei'vals, The spe- 
cial cartridges would be no more of a sup- 
ply problem than the special shells that are 
now required. Since an ultra-high-veloc- 
ity bullet is both armor-piercing and ex- 

[Conlinued la page 190) 
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plosive It does the same job as a high- 
explosive shell at less cost. 

Upon striking an armored surface a 
super-high- velocity bullet is liquefied and 
literally flies into dust. But it imparts its 
tremendous energy to the metal it strikes, 
blowing out a hunk of it, shattering it Into 
small pieces, and spraying it through the 
air behind the armor plate in an expand- 
Lag cone pattern. It is estimated that a 
.50-caliber ultra-high- velocity machine 
Run would be more effective than a 37 -mil- 
limeter cannon of present design and in 
addition would ho cheaper, smaller, more 
mobile, and easier to aim. 

Another improvement that custom gun- 
smiths have made is in reducing? the length 
of a gun without shortening its barrel The 
barrel and action are moved back on the 
wooden stock so that the action is right at 
the butt of the stock instead of over the 
trigger, which remains in the usual place. 
The result is a club-shaped weapon that is 
about 14 inches shorter than conventional 
design. Called a butt-action carbine, it has 
good balance and is as easy or easier than 
an ordinary Run to aim and shoot. The 
design is still in a state of flux and addi- 
tional Improvements may be made. 

The butt-action carbine owes its devel- 
opment to the automobile. A long-barreled 
rifle is an awkward weapon to handle in 
and out of a car and for that matter is un- 
handy when carried in a saddle holster. 
The new design is much easier to manipu- 
late in close qua iter.?. Because of this, 
gunsmiths think that the butt-action even- 
tually will be adopted for parachute troops, 
motorized troops, and for other groups that 
must operate In confined spaces. 

Another trend in sporting rifles that is 
expected to be reflected In military weap- 
ons is the increased use of telescopic 
sights. Military sharpshooters have used 
them far decades and now they Stem to be 
coming in for more general use. The sight- 
ing telescope is mounted above and paral- 
lel to the gun barrel. For shooting against 
fixed targets in competition, scopes of up 
to 25 power are used, which give the shoot- 
er lire advantage of examining the target 
practically under a microscope. At 10(1 
yards range the target appears through the 
scope to be only a few yards away, This 
power is too extreme for the held, and for 
hunting and for military use scopes of 
about four power are preferred. 
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or pasta; leatAi no I r l n k '.■ r t-=i lw irimmi'd by hand. Cutter* 
are BBir-Hhajpenlns. BuLk u, last many yr*r«. WttwiI*m 1- 
TJiuu*ind» ira uae- Sold dirwi from, factory. C-'^w little. 
Write at <inre Mr jrusrsnt"? Inicrrmstior ahd urisratLire. 



MO NT A MOWER DISTRIBUTING CO, 




STlPSwB + IM 1 IHS ■ 10 lltl<lN 5 
Jv koli— Mf rrv*l,1 l,t. jjt p->] i'‘n I Id- ‘-VH >■■-■ . 

(H &.C, A pnoS.lniiVdl “1- k’duJi-l m "r“ c ■ft 

„rd,J,drk ia^^J^.ptTwirvnH, i> -myriad rDdr : 

4 cdfctsns. mad. 1 fu.il. 4k. SUAftANTESP ONE, 
VEARI Wril* « land mem* cedar M*,'. A AC 

JJ.LhL.1 m-tnintj thl fc. im ■' IjnWFLEIL J.Jy 



f A whole ioolshop in your 
hand. Does precision work on 
metals, alloys, plasties, wood, 
horn, bone, glass, etc. Fot 



Hicreie wnbEn cc 



aaa Mauairiwn Eldt_ GRAND RAPIQS. MICH 1C *M 



THE SECRET OF tliir gettine tJiinJ Bothered 

uc .i tuV Uaid by dindtuffi:* Don't wane time 
HtALiHT HHIK a dopirij your hut. 

Wike tip your scalp, see the -JLlkmic.c, ftti the results, 
lit The new dermic driven V3TABH.U&H answer your 
•otrici. StWO vu^lizlnf srr<?kes pee minute, Restful, 
FJpjjinT. Sj lisfyirjt. Takes uiJy 3 miuu[ri4daj.Krfrien.T 
meoiitil by xtalp iu Lhori lies. S*i;sE*ction [uaranr-red, 
Write no# for full Lniorrciacicn and maDcy.tjfii 
<ilFer, Herjhry Mfg. Ca, 16J go.USalk gtrtrr. QiJcijeq_ 



yonr own hobby enjoy- 
ment or as a gift. 

Uses 300 eaay-to- 
chanfic accessories to 
grind, drill, polish, cot, 
rout, carve, saw, sand, 
sharijen, engravE. 25,000 
r.p. m. Ws. 3 2 o*. Wish 7 Ac- 
CBHPrieH, pvHpolii Sli.SO. Order 
Art ID Days' Money- Back T»idl- 

CHICACO WHEEL ft MFC, GO- I l 

SUS S. *bnrd«r» St. HI. I ' 




Htwid Baa H3, di-nnd Cantcol Annsu, Hpw Yndr tlljf 

BIGGEST s l»2 PLANE 

I LI II C GIANT 7- ft. GLIDER 

IN U.b. 

.i SUct mil under U -iKl. S=. U ' ' '* ’ I 



Eisltji b 
Glint 

CLEVELAND 
CONDOR 

IlLlLrf r-ut'i <■ r '.0 , 1 

DLPfEUHB MBDEL S 5UPPIT DO. INC.. IEB1I1S LuUl Jlfl- 



GARDEN TRACTORS 




SPEEDEX 



G H. F, Tid.Ln.(E type and i H. P. cnlllvater Dar the 
M-n*n 1 1 tmelH. Ab iraiDill farm anti Knwlcn trnr- 
trar puvreee'l with Ford d cyt Law pried 

atLll in *lf£’-t- 

r, i L 1 u you buy — ■‘Write fiur TDEE sltuaLuutcd 
ftiUler, um-eriiijr nil styles and yiiiiljkMimta. 

FOND GARDEN TRACTOR CO, 

Bmt IlfiDnH ftnvorami, Ohig 

Alwuy« write your name Slid r 4*3 1 flililrtS* 
clearly witen answering advert Uemenli, 

fofular mechanics 
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05. V. s. 
iMrfjy Phot a 




for Essential 
ufactu ring Work 
in 352 Territories 




No Priorities, No Scarcities 

Itrikcri-t, an mndn- ft-nm nuLumil* 

ojmJ ]iitmr ihul wlJL ata-kyi be- pltn- 

1i£u I euiiI li:-A--f,rl.-r-wl- It i* Urn |m-- 

fer l'lL wurLiem MiaLurliiL li'. '?il US+ St 

fct-lr* pwimtv®. more J, <"Tll 1 cnl" m*- I ~Tin 

H rial*. fnlJrr.ilrJ (...xmt.ii- 

iilft— n»u: imd hirer thu wtr. We 

mip|i2v n km- nil.-, I e,-] in, [ween l [n-r Wn.| ‘pC^ 
rriiili j[ui r -rlaig Ln jmSLHi'-EHj I+t r L - 
tunes, K*qu.irti but mrkleNt Iovcist-. ; T 'T" 1- ' 
count. tent* lit vac* (nr The link- L _ ; 
CtEUi But'k- P - 

BHIKCRCTE ASSOCIATE'S, In*. 

4670 DMilOft As'y., S. nn| r 



jncmEhi,’ r Vl<]rB 



FLUORESCENT 



k»dtr ftorlolil* 



BRIKCRETE 



EARN MORE MONEY 

GRINDING LAWN MOWBRS - 

"THE UNIVERSAL WAV" 




Christened For the water buffal-o, 
roughest fighter in the Far East 
anLmaL kingdom, Brewster "•Buffa- 
loes'" arc busy blasting the firing 
dragons of tbe japs. Swarming up 
from KEI and RAF airfields ai ^0 
MPH they meet the Japanese 
on sinughts with four 50 caliber 
machine guns. Large self-scaling fuel 
I links provide n flying range up to 
2500 miles. 

At the Brewster Aeronautical, 
Corporation, Long Island City, New 
York and Newark, New Jersey, the 
flexibility ttnd precision of Atlas 
tools are Helping in the rush to turn 
out additional biasing swarms of 
these scrappy "Buifatci" fighter*. 




ATLAS PRESS CO* 



443 NORTH PITCHER ST. 
KALAMAZOO, MICHIGAN 
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FRANKLIN 

l^id Jii&. GLUE 



EVERY DROP WORKS 



Nesre-r fa if ope a glue like Franklin — genuine 
Hide. Glue in liquid farm. Use it as it! Ne 
mi ri n-g , heating,, preparation nf a p jr kind, A 
miracle of thrift — ng cv operation, harden- 
ing, souring, staining. Or chilled joints, 
READY FOR INSTANT USE 

And il makes a joint slrtn jtr Ihqn |ht waad 
itself. Use Franhlim Liquid Hide Glue fur a" 
wood gluing. 

ask tour hardware dealer 

r send 25c far quarter. pint 
an 4 Regularly JOc I. Add 
k sales tar if from Ohio. 
1 Only one can to a person. 

THE fftANKUN GLUE CO. 



X 



Wood 

^workers •« ™ 

n| y I a 111 oel Litert un.Te.pjT* IlSXfr - 

10c 



ITCH 



STOPPED 

trt a Sif ft/ 

'flr Money Back 

For quiet relief /turn ik! linn of tsTEumd, pimples, athlete'* Ercot. 
scales, BGabieft, rnshcnnnd cthcrnrl cnmflycnuwdfJt in limjblesii 
uiO world -famous, cooliciK, tuiliaeptic, liquid □. D. D. Prescrip- 
tion, Creasdcsj,ctLtinl™i, EkiOLtrta faftatten fljiri quickly st-ejw 

Lhe roust. iiiteiwc Jtekins. 35c (rtat bottle prtiv« it, or money 
hick, Ask yewr today foe *»+ O- B, FN-t-scRiFTlOM . 

A] wflys wiile your ■liltin' iiiiil TllIL aildtG.is 
rknrlv tilicn .ni'SVH'-rin^ uiLvnrtisf nsi'rilr. 



WOODSTOCK 

TYPEWRITER 



POPULAR MECHANICS 






How to make your 
workshop pay dividends 



FLUORESCENT catalog 



A Ijrnm t'lir.v poa cjji fr/iiM U,.- 
& jtmflltHbli; minn' Vr fttSl-Wlrt# 
Jiiplnrf k In jtiin fi'ffn howM. TJiti 
new bwsfc ,r ilnw to Make Hvlie 
in 'PnMtott'l.iiv" l, nrmbj[itc_ 
with traccira I tested tdci!> plane. 
Ami nUHiiWi.rnniv TetlB J'.n.i e.HKill 
wbbt co indie, Emw to mote 
And licjw-lttMlltt. Praribt'i bl> 

1 1n'll In 1 1’ i.Li'irkfi] rnr othf 
Win dir a del a;, the new wnj. in 

liflll, | ‘lr.mi.ril . mill |'H'nrtLlljJC, L 

Sen si only Ulo lod enmcJcto | 

will, 1w mitlM msIpBnl. Sill f*- I 

ficlinn rainuitwij or nHnto]f r~ 

flltallHl, V." rill* to | 

The Delta. Burg, Co. T Dept, -cai-B i L 
OW E. Vunmi Jlw„ p*l Insulin ■ 



$10.95 UP 

FREIGHT PAID 

I AhT^Ts ^rElim 

i, m caahiTc CO- A-It; Cheap, f 



TOMBSTONES 



Always write jour nutne uml full nddrcis 
clearly when answering; advertisements. 




+ '| dretrm f J forge f fo spnit^-dciTJ] 

my mdiafor wifh Sanj-FlusA" 

TbiLn Ln no time to gamble with radiator 
trouble! Use Sqni'Flicah to elcan out 
dangerous rust and Kdiment when you 
remove anti- freeze. Coitsontya few cents. 

Dou h t tnk? nhpncea on juHt flushing 
with water. Saai-Flush is thcjro«gji, Uae 
it yourself, or ask your service station. 
Tests have shown Sani-Flush hanmfes:* 
to engine or fittings, used according, to 
directions on cun. It 's in moat bathrooms 
For cleaning tdleta. Sold in grocery, drug. 
Hardware and 10c storas. The Hygienic 
Products Co, n Canton, Ohio. 

Sam-Flush 



CLEANS OUT RADIATORS 




S JO Times Faster, 



N#|«, 1*9 fiflltoP -MJirtlnn -nil, nnay 
my-KI I Imi-rt (imHit! Wh Hfartlj, 
LmUr.llir Iwtt >.i.lnkj 1 ilin .1 *HU 5 «p*Tl 



^tllUCUSE GlflLQrtltll CQ_ IWIC Hfr. iyma it, Sysaara. H 



APRIL, 1942 
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"HOWTO HUN A LATHE" 

A practical reference book for 
nvarhitiiaLB,, apprentices ami shop- 
students. Contains complete infor- 
mation on the operation and care 
of cn el ml working lallies- Over 
1 , 7 (KJ.iH KJ eopioa published. 120 
pagea, B}i ' x 3W iliii6-tra<Lon&, 

Sent postpaid lor Zac in stamps. 



SAVE TIME 

WITH SOUTH BEND LATHES 



ACCURACY 



EASE OF 
OPERATION 



VERSATILITY 



SPEED 



15 PRECIOUS thtae days. Tbs *m®ess 
lit national defense plan deiiend*. on 
mdniaiiLLEi^ heavy production schedules- — there 
is nn turns iu lose. 



Leading (Wen&c LLid'.L.-trJc:-; rdy cm SoUlli Bend 
Vflien in crMURi] production i? rinjuLred. 

Their wide range of spindle sfUjetN pumut? 

work with maximum culling tool 
— their unquestionable accuracy as- 
sure?, uni fund precision uil a]] types of 
work — EheLr case of operation reduces 
iaii^ie and prevents mistakes — their ver- 
satility facilitates quick dusp4Ver frtuft 
one job to another, 

Suuth Bend Lathes arc made in five 

E-izcHl 9'. 10', 13',. 14# \ and 1&' swing, 
ALl shuts are supplied with toolroom or 
manufacturing equipment, Write for cats- 

],:r^r turd dj[dh of 4 jllt iLuaruaL dealer. 



SOUTH BEND LATHE WORKS 

S16 EAST MADISON BTRiST, SOUTH BEND, INDIANA, U. 5. A. 
LATHE BUiLDERS F OR 35 YEARS 







?hiht 10 fet rOruLAW nccnanic; com^iny. chicasd. ill., li. i. 

PQJFULAR MECHANICS 




c E N u I N \.jhieMcde£No. Sf 






SO EXTRA CHARGE !-14 CARRIAGES 

HpCClilJ ptiCii. HUlnCi iii iiiurliliiB thnvi'n Ini 4-.|.||-.|i.,|| 
with J i mrh cnmiwK. be a ml I idly rv!m .kIm-iI *m| 
imruAilililMBl 2 yuur >; 



TYPEWRITE It STAND 

For thaw who lmvc nn tjrpc- 
writer rtnnd or b*ndr p-lnre to 
ilae * typewriter. I innke (-hi* 

9ff cr- Thin AtUnatf** 
thkl ai-ii| n-AriU *lln for 

tC..Hn til 71 lM yi liLh- with L, C- 

Smith for only %&.f& cstirn — 
iraynMc 25c a mu nib. rjttaliir.v 
- r MHr pjdlTp vtt ltd poii- 
I'Bkii'diit fti/urtu, (Sir tutijKin.J 

B3$ 

Jr Dr F Eft FOB LI jui ITEP 

. 1 it K yi I r Jj in 1 1 i Lll-r n 1 1- 1 ■ fv iiffrr uptr/ 

LO ilny liinl In romp h-nmc. Relucti 
v^Eue rod b*ye ever nceji. If yon bar, P 
fhkk^A * rtMttlb, 2 >'r, irabclad jjc.in.mnt« 
LM WBft mcnt— mill civutmui (fn|*r. 



NG COURSE 

font I'tiirh Tvplmi 

■dui-nkls- u ad uunl]y. 



" Vi"[™H,Lipri VlgBliliK! Wt ’pci-inc'pfc-lt " 



G*UTI4H-# , m flu'llli ih',|',mi-r,t lp.lv t tKCvidtian and' nirmiiu ' ' ' j 

oyffl jm.ooa SATisnib cuittnYtki all oysh thi 



NO MONEY DOWN 

10 DAYS TRIAL 
Easy Terms -IDe a day 

t-rbcrpf AMowpncc- pn yovrQld Machim: 

No oWigatioK to 6ny. Stttd ho ihohpii. Sbb 

mnrAinj P W 'Pr krf G B-ii-jJ r Tl ] O-.t'.t ff Tr ioJ L 

I'nr crv e*Firat iarma— oatf Htp n iUv. Vtiu ant 
then gviiuiiur Lulu nfll-rH - mmLrl L. l! . ibnaLh iiuoi- 
|i3i E'.-Lv rercndlllHH-d with nil iiv mlurtl improvr-. 

iriiT. i K hnahet p.Vi M l, Kl umilhrrL h i -rhiirarfcp-r. -I- 

f W keyboard. hIiLTL luik i.L'V r Inn- k ipoctf, 2 
color ribbon.. autornnin: ribbon rvveTRe. Fiend I 

iHiUjnri 1 1 v vii* t* r LuhrulaiUir. ate. Llnll - 1 L" Li r i r.i; 
1hraiiBt>ouil^~iiiikl cnerh'Lon TJiOmAhTjrt PAID 

* I bir.-.O— lT‘f: rants Kim flffl.V *:it,>!.-. 
(ClAMK FKLO'K Mo Flak, nstinvy buck xiLLTdruee. 

2 YEAR GUARANTEE 

Our if rear Irondarl mwnnlee l« yuwr owurMiPt 

tit naLl p4:j-t I iim und Umrr nvrvkre! Our all yean 

cl Fair IkuiUiia Buck* TIuh Uudvanttr. 

NO EXTRA CHARGE!— 14" MODELS 



I'.'IIM.! rkr country over. A in-rfrrL alt 

pur^ciRe typp^rttpr for ufflee ^erk, corrcnpond'- 
■ OTv, munifr-liL work, *1 n. Thu wUIh rprrinKV 

mndiknc pnnUIni nil mpdern jiKiprovcmcstF 
>«™ “ Lhv TPR-ular rj.Tri»lte i I Iti|n|.ni1ed 5 bMl 
44. tlhet ChOvr 14 Indlrvp wldi and hat m wrllknM 
■liny □ I u liar hui. TIia with.- cnteliisu ntcliLnc Li 
Urt rrunlel need lor rr-nkinc flut-pr^mpnl 

repan*. inti li OfTlIn lutmk, hlklimit, ■le. Arid II 
■UI ha VULUI t| lh E.lfcr* Ccn lav a limited 
t^T, R.E e*tb— nn u^tmarlr 






WHAT! A g|r| training men 
to fly for Uncle Sam ? 

T ill; is Lcnnos — Peggy Lennon She maj- nor Innk 

C ku pur[ hThF □ Irumur hj F Lighting men, liul — 

She is one of [he few women palms qualified to give in- 
'scfiiciion in the CAA flight training prognurt, Anti the ffii> 
ords show she's doing it man-sized rob of it r She's turned out 
jii lot s For the Army . . . For the Navy. Peggy is loyal to both 
arms of the service. Her only favorite is the favorite an every 
branch of the *rvi«-CttiMl cigarettes. She Says: ’'It's always 
Camels with nie—they'rt: nliLiler in fcveTy way." 



PFCDT LENNDX SAYSi 
*THIS IS THE 
CIGARETTE FOR fWE. 

EXTRA MILD. 

AMO THERE'S 
SOMETHING SO 
CHEERING ABOUT 
CAMELS 

GRAND 

FLAVOR" 



*" Extra mild," says PeRpy Lennox. 
"Uuniaiiiin in the smoke." adds 

[he student a* [Jll’v talk GVfef 

Camels in the print remm above. 

Yeiv thete i> lesi niewitve in die 
tni-nt-c [>f mildness 

. ..hot that alurte dotSfi"[ »J1 you 



why, with imultL'D In the service 
...in private life, 11 r.'[]]...( jnii'k 

are preferred. 

Ntx, there's ynmerhing rugr*. 
Call il flavor, call it pleasure; call 
it what you will, you'll find it 

only Fn Camels. Ymu‘11 Ukm It! 



W ithlnviruecpr Pui^y Lemnos, 
ir'r errirdy Camels. 'MilduM* 
is a rule with mu,' she ex- 
plain*. "That mean* *lower- 
humicig Camels. There’* levs- 
niciitiuc in the jmukt.'' 



Boa t Itft that smile foot you. 
When this young j»dy sunr 

talking airplanes — and what 
ii inkei m fly 'em — brother, 
you'd listen, ldO . . . Just like 
dies* students above-. 



iii is. m nans, Wlniteo KUrm. K. C. 



The trtiake nf slower-burning Carnets contains 

28 LESS NICOTINE 

than rhe average of the Hi other largest. selling 
rijpuvttes tcsted-lra thmi any of thcni-according to 
independent prienrifir rest* a} fhf itnokt Hitt}! 



CAMEL 



THE CIGARETTE OF 
COSTLIER TOBACCOS 




* BY ni'RNIMG 25 % 
SLOWER chon the r.vur. 
ape of rhe I nr hr: ];ir;s- 
rit-iellinp hretidi ri-vit-4 
-slower ihaa any nf i hi-m 
—Carnets atm give yomi d 
tqaul, nn 



EXTRA SMOKES 
PER PACK ! 




